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public class Cell<T>{ Definition: Cell of T
private T cont;

private Cell<T> next; Cell of T

public Cell(T cont, Cell<T> next) {
this.cont = cont;
this.next = next;

}

public T cont() { return cont;}

public Cell<T> next() { return next; }

public void setNext(Cell<T> next) { this.next = next;}
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public class MyList<T>{
private Cell<T> head,;

public MyList(Cell<T> head) { this.head = head; }

public Cell<T> getHead() { return head; }

public void printList() {
System.out.print("List: ");
for (Cell<T>y = head; y |= null; y = y.next())
System.out.print(y.cont() + " ");
System.out.printin();

}
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Cell<String> ¢ = new Cell<String>("a", null);
MyList<String> Ist = new MyList<String>(c);

2171 DA NIrR% 212 M2 019'0
Cell<Cell<String>> c2 = new Cell<Cell<String>>(c, null);
NTINNY IX NP7NNT T'N' 22 210N9N0 N YTANT [N
public class Cell<S, T>{... }

T > 27ITa AT'N' NIK NI'M7 NN 12'K "MAN 019'0N DY
public class Cell<bears beets battlestar galactica>{...}
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interface ldentifier<T, S> {

T getMainldentification();
S getSecondaryldentification();

}

public class EmployeeCard implements ldentifier<integer, String> {
int id;
String name;
public EmployeeCard(int id, String name) {
this.id =id;
this.name = name,

}

public Integer getMainldentification() { return id; }
public String getSecondaryldentification() { return name; }
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interface ldentifier<T, S> {
T getMainldentification();
S getSecondaryldentification();

}

public class EmployeeCard<T, S> implements Identifier<T, S> {
T id;
S name;
public EmployeeCard(T id, S name) {
this.id =id;
this.name = name,

}
public T getMainldentification() { return id; }

public S getSecondaryldentification() { return name; }
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T t = new T(); // does not work!

1209 X71 219N 019'0 NI'NYT NIDIN 'VYAEZN 019'0N

AINDY7 YWON 'X ,07W 190N DN7 Y'Y O'NN IX'7 NX¥1) OX

Cell <int>

qQUIVN O19'V] YNNWN7 Y' '2'0'NM9 019'V DIZNA

:0'NNNN (wrapper)

Boolean, Byte, Short, Character, Integer, Long, Float,
Double
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(Raw types)

VMYl N2 NP7NN 7Y YOI IX NINWN 11X OX
NN'AY 1NAN X7 IT 0719 ,0'W71Unn 0'"a10n NN
l(PANTX 77) nY7'onip

.N1 OI9'0 MX!' NXT DI7N2

NI TA Y¥an X7 17"'9nizn 0'NX1 0'0I9'0 NIy
.0'019'V NIN'VA

NINNT7 NIM'RN OW? 0'R] D'0I19'0 NIYONN NOWUN
NN 757 .02 0'0I9'V I'N X7 [N NIXONA DY
N1 OI9'0 1IX'? X7 Y7 NInN

11



nNNAIT - D'X] D'OID'0

public class Container<T> {
private T val;
public Container(T val) { this.val =val; }
public T getVal() { returnval,;}
public void setVal(T newVal) { val = newVal; }

public static void main(String[] args) {
Container<String> strCont = new Container<String>("Getting schwifty");
strCont.setVal(0); // Error —doesn’t compile (which is good!)

Container rawCont = new Container<String>("Getting schwifty");
rawCont.setVal(0); // No error (which is bad!)

Container<String> rawCont2 = new Container(0); // No error (also bad)
String s = rawCont2.getVal(); // Run-time error

class java.lang.Integer cannot be cast to class

java.lang.String
12



Diamond operator
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Diamond Operator X171 (D' D'W71UN 0'2AI0) NT MVIDIN
NPV NNIYN "My
Container<String> ¢ = new Container<String>(“Kid A");
Container<String> ¢ = new Container<>(“Kid A");
Raw X7 at ,Ama 102 nr NI7IPY NNIYA "My
Container<Container<String>> c =
new Container<Container<String>>(new Container<String >(“Kid A"));
Container<Container<String>> c =
new Container<>(new Container<>(“Kid A"));

\/

Raw X% nt ,Ama yToa nt
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ublic class Helper {

public <T> boolean compare(Container<T> cl,
Container<T> c2) {

return cl.equals(c2),

}

TWUND JHelper<S> aima np7nnin nX 2107 0 n71oe
JA'OPON 'Y 7D K77 ,RINY 19D IRYA TIPN XY
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public class Helper<T>{

public <T> boolean compare(Container<T> cl, Container<T> c2) {
return cl.equals(c2);

}

public static void main(String[] args) {
Helper<String> h = new Helper<>();
Container<Integer> c1l = new Container<>(1);
Container<Integer> c2 = new Container<>(2);

h.compare(cl, c2); // this compiles

15
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public class Helper<T> {
public boolean compare(Container<T> cl, Container<T>c2){...} }

OKI

public class Helper<T> {
public static boolean compare(Container<T> cl1, Container<T> c2){...}

}
Compilation Error: cannot find symbol

public static <T> boolean compare(Container<T> cl, Container<T> c2) {...}
16
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String s = "IAmAnObjectToo";
Object o0 = s;
?N'PIN ITN NNYNN DXN
Container<String> s = new Container<>("whoops");
Container<Object> 0 = s;

L2770 19INAY (10 (AX7'onIp NNMAY) NYIN N'R NNYNN
I'2 on' DIV MIA X7 N7 ,A Dy is-a on' 0" B 0N
GenericClass<B>-%7 GenericClass<A>

A is a B, But Container<String> is not a Container<Object>
.Container<Object>-n wnI' X7 Container<String>:nwin' no |'x
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public static void printNumbers(Collection<Number> numbers) {
for (Number n : numbers) {
System.out.printin(n.intValue());

public static void main(String[] args) {
List<Number> In = Arrays.asList(1.1,2.2,3.3);
List<Double> Id = Arrays.asList(1.1,2.2,3.3);

printNumbers (In); // prints 1 2 3
printNumbers (Id); // Compilation Error!

18
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VIT' X7 019'0 |non ? m'on MNaa Tipa

VIT' X7 M2 019'0 7w nn'wN It List<?>

J1"7Y Don Y'TAN7 NN

o19'0NY nNn'wN IT List<? extends Exception>

Qy IS-a oN' 0"pPN N7Y YIT X70 N2an
.Exception

IMNN DON ' TAn7 N1l

- Nn'wN IT List<? super Exception>
N7 M1aN 019'VN DY iIs-a on' 0" Exception
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1 List<? extends Exception>
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List<? super Exception>
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public static void printNumbers(Collection<?> numbers) {
for (Number n : numbers) { // Compilation Error!
System.out.printin(n.intValue());

, 090NN NN'YI 7V 12un TWONRT? 710" X7 27'"'onipn
.D'"I90N] "MAIMY NNLAN 7D 'R D
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public static void printNumbers(Collection<? extends Number>
numbers) {

for (Number n : numbers) {
System.out.printin(n.intValue());

public static void main(String[] args) {
List<Number> In = Arrays.asList(1.1,2.2,3.3);
List<Double> Id = Arrays.asList(1.1,2.2,3.3);
printNumbers (In); // prints 1 2 3
printNumbers (Id); // prints 1 2 3

24
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public static void example(List<? extends Exception> Ist){
m Ist.add(new Exception("a"));
Exception e = Ist.remove(0);

}
DN QX 9'oIn? 7211 X7 nwun?

public static void example(List<? super Exception> Ist){
Ist.add(new Exception("a"));
& Exception e = Ist.remove(0);
M Object o = Ist.remove(0);

}

26
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List<? extends Exception> Ist = new ArrayList<Exception>();
Ist.add(...);

Inn'wn? 12X QR q'oin? 7011 X7

210" X7 27monizn 'vLOoN OI19'VN 'O7W [I1I'DN NNT
|
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public void f(List<? extends Number> Ist1,
List<? super Number>|st2)

[}
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Var

var nfmwn N7’ ynnwn? ©wox Java 10-n 7nn
-0 DX "TA7 A7 Aronip? nn? nan v
17w INNKN '97 ,ninwn 7w reference type

/] Int

var x = 100; public static void main(String[] args){
/[ local variable

// double var x = 100;

vary =1.9; )

/] string

var p = “Hello”;
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Var
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& var<var> al = new ArrayList<>();

7121 019'V QY YIN'YU7 N N7

& var<integer> al = new ArrayList<Integer>();
NITNNN O19'V IN NTINN 7Y 1019 YIN'Y7? [N X7
n7vy

& public var method1() { return ("Inside Method1"); }
& public void method2(var a) { System.out.printin(a); }

JYWON WIN'YWT7 NNAIT
var Ist = new ArrayList<String>(); // Ist is of type ArrayList<String>
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public class Box<V>{

|

3

public <T> void funcl(Set<T> sl1, T item) { sl.add(item); }
public void func2(Set<?> s2, Object item) { s2.add(item); }

public void func3(Set<? extends Exception> s3, IOException item) {
s3.add(item); }

public void func4(Set s4, Object item) { s4.add(item); }

func4-1 funcl p :paIwn
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public class Test<T extends Comparable> {
public static void main(String[] args) {
List<String> strList = Arrays.asList("abc", "def");
System.out.printin(func(strList));
}
public static boolean func(List<*******> |gf) {
return Ist.get(0).compareTo(lst.get(1)) == O;

PFEEEE IR Q'7NNT NIT71D' NIRAN NIYOIRNN 17X
? extends Comparable :1 n'x¥oIx

T :2 N'¥9IX

Comparable :3 n'¥oIx

. T2A72 1 NNOIX NAIYN
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public class A<S> {
public void fl1l(Collection<Number> 11, List<? extends Number> 12) {
11 = 12;
}
public <E> void f2(List<? super E> 1, E elm) {
l.add(elm);

}
public void f3(Collection <? extends S> c, List<S> 1 ) {
c = 1;
} nNonpnn f1 7, X
} n7onpnn 27 A f nir¥paon an 17X
nyonpnn f3 1 .2 A nptnna niy'sIinn
nionpnn f1+f2 7 .7 nX ‘AN ?ni7onnn
nionpnn 143 7 .0 NI NAIVN NIYND
nNonpnn f2+4f3 N U0 ¢
Di7onpnn nixpen DT
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public class Test {
public interface If {}
public class A implements If {}
public class B extends A {}
public class Helper<T> {
public Helper(T arg) {}

?n17onpnn h1-h4 nnivan 17"~
nn? 17m X7 178

}

private void test() {
Helper<If> h1l = new Helper<If>(new A());
Helper<If> h2 = new Helper<If>(new B());
Helper<If> h3 = new Helper<A> (new A()); &
Helper<A> h4 = new Helper<A> (new B());
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