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public eclass PrintArrayExample {
publie statie void main(String[] args) {
// ereate arrays of Integer, Double and Character
Integer([] integerArray = {1, 2, 3, 4, 5, 6};
Double[] doubleArray = {1.1, 2.2, 3.3, 4.4, 5.5, 6.6, 7.7}
Character[] characterArray = {'H', 'E', 'L', '"L', '0'};

printArray(integerArray); // pass an Integer array
printArray(doubleArray) ; I/ pass a Double array
printArray(characterArray) ; !/ pass a Character array

// method printArray to print Integer array
public static veoid printdrray(Integer[] inputlArray) {
for(int i=0;i<inputArray.length;i++)
System. cut.printf("%=s " ,inputdrrayl[i]);
System. cut.println() ;

// method printArray to print Double array
publie statie veoid printdrray(Double[] inputBArray) {
for(int i=0;i<inputArray.length;i++)
System.cut.printf("%= ", inputdrray[i]);
System. cut.println() ;

// method printArray to print Character array
public static veoid printdrray(Character[] inputArray) {
for(int i=0;i<inputArray.length;i++)
System. out.printf("%= |",inputArray[i]) ;
System.ocut.println() ;



pukblic class PrintArrayGPExample {
public static void main(String[] args) {
// create arrays of Integer, Double and Character
Integer[] integerArray = {1, 2, 3, 4, 5, 6};
Double[] doubleArray = {1.1, 2.2, 3.3, 4.4, 5.5, 6.6, 7.7};
Character[] characterArray = {'H', 'E', 'L', 'L', '0"};

printdrray(integerArray); // pass an Integer array
printdrray(doublelArray); // pass a Double array
printArray(characterArray); // pass a Character arrav

// method printArray to print an array
public static <T> veoid printdrray(T[] inputArray) {
for (int i=0;i<inputArray.length;i++)
System.cut.printf("%= " ,inputArray([i]);
System. cut.println() ;
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int X; / Type parameter

X=05;

Class Test<T>{

Test<Integer> testl = new test<integer>();
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package java.lang;

public interface Comparable {
public int compareTo(Object o)

}

(a) Priorto JDK 1.5

package java.lang;

public interface Comparable<T> {
public int compareTo(T o)

}

(b) Since JDK 1.5

Comparable ¢ = new Date();
System.out.printIn(c.compareTo("red"));

Comparable<Date> ¢ = new Date();
System.out.print] n(c./mmpareTo(”red") );

(a) Ppidr to JDK 1.5
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(b Since IDK 1.5

Compile time Error



ArrayList<String> 1list = new ArrayList<String>(); I

list.add("Red"); OK



ArrayList<String> list = new ArrayList<String>();
Tist.add("Red");

Tist.add("White");

String s = list.get(0); // No casting s needed

AWK

ArrayList (» daliicdl il casting desd dalall dlia cul€ 1.5 Wl das Jd

String s = (String) (list.get(0)); // Casting needed prior to JDK 1.5
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Autoboxing & Autounboxing
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ArrayList<int> intList = new ArraylList<int>(); wrong ‘

ArrayList<Integer> intList = new ArraylList<Integer>(); OK ‘




wrapper class Integer »3isiint (< objects Ll Arraylist sy

ArraylList<Integer> intList = new ArraylList<Integer>();

P QU aadius ntList A int 8 (e ded Ladal

intList.add(5); ‘

autoboxing << m W a5 new Integer(5) !5 Jisai &l 35 smy o 58 s Aal
. wrapper class type ! primitive types (» dissill ey 3
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ArrayList<Double> T1ist = new ArraylList<Double>();

list.add(5.5); // 5.5 is automatically converted to new Double(5.5)
list.add(3.0); // 3.0 is automatically converted to new Double(3.0)
Double doubleObject = lTist.get(0); // No casting s needed

double d = Tist.get(l); // Automatically converted to double
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Generic class

Java
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public class Box<T> {
private T t;
public void set(T t) { this.t =t; }

public T get() { return t; }

T O Y aslasind Cglhall il g 58 e o sy class Box plaaiu s
ML

Box<Integer> integerBox = new Box<Integer>();



4
D

Generic class

Java

parameter type (e S alsiul Lyl (K

public interface Pair<K, V> {
public K getKey();
public V getValue();

. class asl 223 type parameter alaiul i generic type o oM



Al G s all aal aladiul type parameters

Type Variable

Meaning
Element type in a collection
Key type in a map
Value type in a map

General type

Additional general types
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Syntax
instance variables
CONSLTHCLOTS
methods
}
Example
{
A wethod with a

variable return type —

accessSpecifier class GenericClassName<TypeVariable), TypeVariables, . . >
{

Supply a variable for each type parameter.

public class Pair<T, 5»

private T first; Instance variables with a variable data type
private S second;_?'

public T getFirst() { return first; }
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Generic methods

Java
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Type e (8 2l method <
parameter

public class Util {
public static <K, V> boolean compare(Pair<K, V> p1,

Pair<K, V> p2) {

return p1.getKey().equals(p2.getKey()) &&

p1.getValue().equals(p2.getValue());

. method 4x> i 3 bl ¢ 5 Jd type parameter #laaiul o4 generic method ce ode X



public static|void print(String[] a)
{

for (Strin
System.
System.out.

}

public static <E> void print(E[] a)
{
for (E e : a)
System.out.print(e + " ");
System.out.printin();

}
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Bounded type parameter

public class Compareltem<T extends Comparable> {
private T first;

private T second;
public Compareltem(T firstitem, T seconditem) {
first = firstitem;

second = seconditem;

public T max() {
if (first.compareTo (second)<=0)
return first;
else

return =second;



wildcards (?)
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Name
Wildcard with lower bound

Wildcard with upper bound
Unbounded wildcard

Upper bounded Wildcards
Lower bounded Wildcards
Unbounded Wildcards

Syntax Meaning
? extends B Any subtypc of B
? super B Any supertype of B

? Any type



Unbounded Wildcards
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printList(ArrayList<?> list)

£l diis List o e s
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Upper Bounded Wildcards
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ArrayList<?> unknownlList = new ArrayList<Number:> () ;

unknownList = new ArrayList<Float> ()

ArrayList<? extends Number> numberlList = new ArrayList<Number:> ()
numberlList = new ArrayList<Integer:>():
numberlList = new ArrayList<Float> ()

ArrayList<? super Integer> numberlist = new ArrayList<Number> ()’
numberlList = new ArrayList<Integer> ()’

numberList = new ArrayList<Float>(); //compilation error




public class WildCardExample {

E
(1

public static veoid main(String[] args){
Integer[] integers

= {1, 2

. 3, 4, 5};
ArrayList<Integer’> integerList
for (Integer element

new ArrayList<Integexr>() ;
integers)
integerList.add(element) ;
System. cut. printf("integerlList contains:

%s%n",
System.cut. printf ("Total of the elements in integerList:
swn( integerList ));

integerList) ;
% . 0£f%n%n",
Double[] doubles = {1.1, 3.3, 5.5};
ArrayList<Double> doublelist = new ArrayList<Double>() ;
for (Double element doubles)
doublelist.add (element) ;
System.ocut.printf ("doublelist contains: %=%n", doublelist);
System.ocut.printf ("Total of the elements in doublelList: %.l1f%n%n",
sum(doublelist) ) ;
Number[] numbers = {1, 2.4, 3, 4.1}; // Integers and Doubles
ArrayList<Number> numberlList = new ArrayList<Numbexr>() ;
for (Number element numbers)
numberList.add(element) ;
System. cut.printf ("'numberList contains: %=%n", numberlList) ;
System.out.printf ("Total of the elements in numberList: %.1f%n",
sum( numberLizst));
} // end main
public static double sum(
{

ArrayList<? extends Number>list)
double total = 0;

// initialize total
for (Number element lizt)

total += element.doubleValue() ;
return total;

}

} // end class WildcardTest
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