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Pemrograman Berbasis Objek

) EE. Praktikum 1

e Bagaimana ouput di bawah ini ?

« Tambahkan data lagi pada object integerBox dengan data object Integer, dan tambahkan data
lagi pada object stringBox dengan data String. Bagaimana outputnya ?

. Tambahkan data lagi pada object integerBox dengan data selain object Integer, dan tambahkan
data lagi pada object stringBox dengan data selain String. Bagaimana outputnya ? Jelaskan !

public class Box<T> {
private T t:

public woid add(T t)
thi=s.t = t:
'

public T get() {
return t;

H

public static wvoid mwaini(2tring[] args) |
Box<Integer> integerBox = new Box<Integers():
Box<3tring> stringBox = new Box<3tring=():

integerBox.add(new Integer (10)]):
stringbBox.add(new String("Hello World™)):

System.out. printf ("Integer Value :%dyn'n™, integerBox.get()):
Swstem.out. printf ("String Value :1%s'n'", sStringBox.oget()):
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IS - :
@ ¢ Praktikum 2 : Class Generic dengan

uluh Nopember

Dua Type Parameter

class TwoGen<T, V> |

}

V ohl; Jelaskan mengenai penggunaan generics
TwoGen (T ol, ¥ o} { di aplikasi ini !

okl = ol;

obZ = o;

}

void showTypes() |
System.out.println("Type of T is " + chl.getClass() .getlame () ;

System.out.println("Type of ¥ is " + ohiZ.getClass() .getWame () ;
H

public class MainClass |

T getohl() | public static void wain (String args[]) |

return chl; TwoGen<Integer, Strings> tglh] = new TwoGen<Integer, String>(83, "Gensrics™);
! tgllky . showTypes () ;
V getobi() { int v = tgobj.getobl();

return obi; System.oub.println("valus: " + w);

}

String str = tglhi.getohZ () ;
System.out.println("wvalus: " + str);




IS

Institut

Pemrograman Berbasis Objek

“Praktikum 3 - Generic Methods

Bagaimana output di
program ?

Buatlah program yang
sama dengan program
disamping tapi tidak
menggunakan generics!
Jelaskan !
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public class GenericMethodTest

i
J/ generic method printirray

public static < E > woid printirray( E[] inputlirray |

i
f/ display array elements
for | E element : inputlrray |

System.out.printf( "= ", element ;

Jystem.out.printlni) ;
Y /S end mwethod printirray

public static wvoid main( 3tring args[] )

{

/¢ create arrays of Integer, Double and Character
Integer[] intirray = { 1, 2, 3, 4, 5 }:

Double[] doublelrray = { 1.1,
Character[] charirray = { 'H',

Z.2, 3.3, 4.4, 5.5, 6.6,
IEI; ILI; ILI; IOI }:_

Jystem.out.printlni "Array integerlirray contains:™ ):
printirray|( integerirray 1; [/ pass an Integer array
System.out.printlni "\ nlirray doublelrray contains:™ );

printirray( doublelrray 1: [/

pass a Double array

T2

Sdystem.out.printlni "\ nlrrav characterlirray contains:™ :

printirray( characterlirray ) :
v/ end main
VoA end class GenericMethodTest
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&% Praktikum 4 : List

SLOFig. 19.3: CcollectionTest. java

i Bagaimana Output i Lls?ng the collection interface.
import Java.util.List;

program dibawah ini? import java.util.arraylist;

import Java.util.Collection;

: import java.util.Iterator;
« Jelaskan mengenai PAE
Ublic class CollectionTest
penggunaan i
. . . . private static final string[] colors =

generics di aphkaSI 1 "MAGENTA", "RED", "wHITE", "BLUE", "Cvan" };
=, private static final String[] removeiolars =
NI ! { "RED", "WHITE", "BLUE" };

S4 create arraylist, add Colors to it and manipulate it
pubTic CollectionTest()

List< String > 1ist = new Arraylist< String >();
List< String > removelList = new Arraylist< string =();

L4 oadd elements in colors array to 1ist
for { string color @ colors 0
Tist.addf colar J;

A4 add elements in removecolors to removelist
for ¢ string color @ removecColors )
removelList. addd colar J;

System. out.printlng “Arraylist: " 0
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Institut
@ B ane A4 output 1ist contents

for ¢ int count = 0; count < 1ist.sizel); count++ )

System.out.printf( "%s ", ldist.get{ count J J;

A4 remove colors contained in removelList
removeColorst 1ist, removeList J;

system.out.printlng "snywnarrayList after calling removecolors: " J;

A4 output Tist contents
for € string color @ 1ist )

System.out.printf( "= ", color J;
T A5 end CollectionTest constructor

AF remove colors specified in collection2 from collectionl
private void removeColors(

Collection< string » collectionl, Collection< String = collectionZ
1

A4 get dterator
Iterator< string > iterator = collectionl.iteratord);

A4 Toop while collection has items
while { iterator.hasMext() 1

it € collectionZ.contains( Jterator.next{) 1
iterator.removel); /S5 remove current Color
T A end method removeColors
public static void maing string args[] )
1
fnew CollectionTest();

A7 end main
T S end class collectionTest
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IS

Institut

AF Fig. 19.4:0 ListTest. java
£ Us1ng LinkLists.

import java.util.List;

import java.util.LinkedList;
import java.util.ListIterator;

Bagaimana output _ _
. .. public class ListTest
program dibawah ini? {

private static final string colors[] =

{ "black", "wellow",
"green", "blue", "wiolet", "silwer" I;

Jelaskan mengenai private static final string colorsz[] I "gold", "white",
"brown", "blue", "gray", "silver" };

pengg_unaian . . A4 set up and manipulate LinkedList ohjects

generics di aplikasi pubTic ListTest()

ir“ | List< string > 1istl = new LinkedList< sString =();

List< string » Tist2 new LinkedList< string =(J;
A add elements to Tist T1ink
for String color @ colors

Tistl. addf colaor J;

A oadd elements to Tist T1ink?2
for String color @ colarsz
Tist2. addf colar J;

Tistl. addalld 14st2 J: fF concatenate 1ists
Tist2 = null; /F releaze resources
printListe Tistl J; /7 print 1istl elements

cunvertTDUp?ercaseStrings[ Tistl 3, /f/ conwert to upper case string
printListd Tistl J; // print 1istl elements

System.out.print( "“nbeleting elements 4 to &..." J;

removeItems{ T1istl, 4, 7 J; // remove items 4-7 from 1ist

printLliste Tistl J; /7 print 1istl elements

printReversedlist{ Tistl J; // print 1ist in reverse order
T A5 end ListTest constructor
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ITS J4 output List contents

i pubTic void printList( List< string > 1ist )
feknolog: {

Sepuluh Mopember S}FStEm_Du‘t_priﬂt]ﬂ( ""-‘Ir-l'|-'|5-t: N j;

for  string color @ 1ist
System.out.printf( "#s ", color J;

System.out.printndl;
¥ fﬁyend method printList

A4 Tocate string ohjects and convert to uppercase
private void convertTouppercasestrings( List< string > 11st )

ListIterator< String »> Jterator = list.listIterator();

while { dterator.hasHext(l 7
1
String color = dterator.next({l; 7 get item
iterator.set{ color.toUppercase() J; // convert to upper case
PSS end while
T /¢ end method convertToUppercasestrings

A& obtain subTist and use clear method to delete sublist items
private void removeltems¢ List< string > 1ist, int start, int end )

Tist.subListf start, end J.cleardl; S5 remove Ttems
T A5 end method removeItems

S print reversed 1ist
private void printReversedlist( List< String = 1ist )

1

ListIterator< String > dterator = list.listIterator( list.sizel() J;
System.out.printind "“nReversed List:" J;

A5 oprint 14st in reverse order
while { diterator.hasPrevious(]
System.out.printf{ "#s ", dterator.previousC) J;
T S end method printrReversedList

public static wvoid main{ string args[] )

1

mew ListTest(l;
T A end main
Y A4 end class ListTest 8



||"--|Il.|.
Teknalos
e 3|I|1‘\.1|1

/4 Demonstrate a raw type.

class Gen<T> |
T oh;

Fen [T o) |

ob = o

T getok () |
return oh;

Pemrograman Berbasis Objek

Praktikum 5 : Raw Types

public class MainClass |
public static void main (String args[]) |
Gen<Integer> idh = new Gen<Integer>(88);
Fen<itring> strdb = new Gen<itring>("Generics Test");

Fen raw = new Gennew Double (98 .81 ;
/f Cast here is necessary because type iz unknown.
double d = ([Double) raw.getok();

System.out.println("wvalue: " + d);

stroh = raw; // OK, but potentially wrong
String str = strch.getok () ;

/4 Thisz assigmwent also overrides type safety.

raw = iCh; // OK, but potentially wrong
d = [(Double) raw.getob ) ;
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@ 'TS Praktikum 6 : Generics and Collections:
ArrayLlist

import Jjava.util.ArrayList;
import java.util.Iterator;

public class MainClass |
public static void wain (String args([]) |
ArrayList<3tring> list = new ArrayList<String>() ;
list.add("one™) ;
list.add("twa™) ;
list.add("threse™) ;
list.add (" four™) ;

Iterator<String> itr = list.iterator|();
while [itr. hasNext ()1 |
String str = itr.next();

System.ouk.printlnistr + " iz " + str.length{) + " chars long."™);

chars long.
chars long.

three iz 3 chars long.
four is 4 chars long.

urabaya
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@) ™ .
~ Praktikum 7 : Array

class Person |
private String lastName;
private String firstName;

private int age;

public Person(3tring last, String first, int a) |

lastName = last;
firstlName = firat;
age = a;

public String to3tring() |

return "Last name: " + lastName + " First name: " + firstWame + " Age: " + age;

public String getLast() |
return lastName;
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IS

Institut
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Sepuluh Mopember

public class MainClass |
public static void wain (3tring[] args) |

Person[] persons = new Person[10];

for (int i=0;i<persons.length;i++) {
persons[i] = new Person ("A", "B", 10 ;

for ([Person p: persons) |
System.out.println (p.getLast ()] ;
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IS
@ Menggunakan Interface
Generic Comparable

import java.util.Arrays;

class Person implements Comparahle<Person> |
public Person (3tring firstName, String surname) |
this,firstName = firstName;
this, surname = surname;

public String tol3tringl() |
return firstlName + " " + surname;

public int compareTo([Person person) |
int result = surname.compareTo(person.surnasme) ;
return result == [0 ? firstName.cowmpareTol | (Person) person) .firstWName) : result;

private String firstName;

private String surname;
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I

C‘s public static void main (String[] args) |
Ey Per=on[] authorz = |

New Person [errr; "S":I ;

new Persohn irrJrr; "G":I ,

new Person [rrTrr; "C":I ;

new Person |:"C", "S":I ,

new Person [rrPrr; "C":I ;

TLEW PEISDH["B"; "B":I }:_

Arrays.sort (authors) ; 7/ Sort using Comparshle method

System.out.println("\norder after sorting into ascending sequence:');
for (Person author : authors) |
System.out.println (author);

Person[] pecple = {
new Person("CT, "TIT),
new Person ("N", "E"),
new Person("T", "C"),

new Person("C", "DT) };
int index = 0;
Syatem.out.printlni™\nin search of authors:");
for (Person person : people) |
index = Arrays.binarySearch [suthors, person);
if [(index == 0} {
Syvstem.ouk.println (person + " was found at index position " 4+ index);
} else |
System.out.println (person + "was not found. BReturn wvalue is " + index|;
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@ public olass Box<T> | Praktikum 8:Type

priwvate T t; . .

public wvoid add (T t) | parameter yang dlbataSI
this.t = t;

1

public T get () |
return t;

}

pubkliz <U extends Humber> wvoid inopest{U u) |

Svstem. out. println{"T: " + t.getClas=().getName());

Svstem. out. println{"U: " + u.getClas=().getName());
'

public static wvoid main{String[] args) |
Box<Integer> integerBox = new EBox<Integer>i{);
integerBox. add {new Integer (10));

integerBox. inspect{"some text"); f/ error: this is still String!

Box.jawva:2l: «<Urinspect{U) in Box<java.lang.Integer> cannot
he applied to {jawva.lang.String)

integerBox. inspect ("10");
e

1l error
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- “raman Berbasis Objek
public class MainClass |

Ty
«gﬁ static <T, V extends T> bhoolean isIn(T =, V[] v} |
for (int i = 0; i < y.length; i++) ]
if (x.equals (y[i])){
return true;

} Praktikum 9 : Generic
return false; MethOd

public =static void main (3tring args[]) |
Integer nums[] = { 1, 2, 3, 4, 5 };

if (izIn(Z, nums)){
System.out.println ("2 is in nans") ;

1
if (li=In(7, numz)) {
System.out.println ("7 iz not in nums") ;

}

// Use isIn() on Strings.
String strs[] = { "one", "two", "three", "four", "fiwve" };
if (izIn("two™, strs))

System.oukt .println ("two is in strs™);

if ('i=zIn|["=sewven"™, =trs))
System.oukt .println ("seven is not in strs");
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'T5

e Praktikum 10 : Generic Constructor

class Genericclass |
private double val;

<T extends Nuwber> GenericClass (T arg) |

val = arg.doubleValue () ;
¥

rvoid showvValue() |

System.out.println("wval: " + wal);
¥
'

public class MainClass |
public static void mwain (3tring args[]) |

FenericClass test = new GenericClass (100) ;
GenericClass testd = new GenericClass(123.5F) ;

test.showValue () ;
testi . showValue () ;
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@ iTS public class MainClass |

Institur /¢ generic method printArray

feknolog:
Sepulub T

public static <E> void printarrav(E[] inputirray) |
A4 display array elements
for (E element : inputArray)

System.out.prinktf ("33 ", element);

System.ouk.printlni) ;

public static woid mwain (3tring args[]) |
/¢ create arrays of Integer, Double and Character
Integer[] integeriArray = { 1, 2, 3, 4, 5, 6 };
Double[] doubleiArray = { 1.1, 2.2, 3.3, 4.4, 5.5, 6.6, 7.7 };
Character[] characterArray = { 'H', 'E', 'L', 'L', '0O"' };:

System.oukb.prinktln("Array inktegeriArray contains:");
printArray(integerArray); 7/ pass an Integer array
System.out.println("\nArray doubleArray contains: ™) ;
printarray(doubledrray); // pass a Doukle array
System.out.println|"\nArray characterArray contains:™);
printArray (characterArray); 7/ pass a Character array

' 44 end main
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lnlass Stats<T extends Number> |

(-0 Praktikum 11 :Type

Stats (T[] o) |

—— parameter yang dibatasi

double average () |
doubhle sum = 0.0;

for (int i=0; i < nwes.length; i++)
gum +—= nums [i] .doubleValues () ;

return sum / nums.length;

public class MainClass |
public static void main (String args[]) |

Integer inums[] = { 1, 2, 3, 4, 5 };

Stats<Integer> iock = new Stats<Integer>(inwms);
double v = ioh.average () ;
System.out.println("ich awverage is " + w);

Double drnums[] = { 1.1, 2.2, 3.3, 4.4, 5.3 };
Stats<Double> dob = new Stats<Double>(dnums);
double w = dob.average () ;
System.out.println("dokh average is " + w);

1 Surabaya
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@)]'> Praktikum 12 : Menggunakan ?
Wildcard

 Bagaimana penyelesaiannya ?

 Menggunakan ? Wildcard. List<?> berarti list dengan object tipe
sembarang. public static wvolid doItiLlist<?> 11 1
-i'

package com.hbrainysoftware. jdk5. apple;
import java.util. arraylist;
import java.util.List;

public class wildZardTest -

public static void printListiList<?> Tist) 1
for (object element : 1istl) {
System. out. printingelement J;

¥
h

public static woid mainCstring[] args) {
List<strings= 1istl = new ArraylList<string=();
T9=stl. add{"Hello";
T9=tl. addd " waorld";

printlistClistl);

List<Integers 1ist2 = new ArrayList<Integer:=();
T9=t 2. add(1007;

T9st2.add2007;

printListClista);
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ITS
@ “Praktikum 13 : Menggunakan ? Wildcard

ff Usze a wildecard.
class GenericStatzs<T extends Number> |

T[] nums:

GenericStat=s (T[] o) |
nums = o;

double average () |
double sum = 0.0;
for (int 1=0; 1 < nums.length; 14++){
sum += nums[1].doublevalue () ;

¥

return sum / nums.length;

1
boolean sameAvg(Genericitats<?> ob)
if faverage () == oh.average ()]

return true:;

return false;
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@ E?aktlkum 14 : Menggunakan Bounded Wildcard
dalam Method

package com.hbraimysoftware. jdk5. apple;
import java.util. Arraylist;
import java.util. List;
public class BoundedwildcardTest {
public static double getaverage(lList<? extends Wumber: numberList)
1
double total = 0.0;
Tfor (Number number : numberList))
total += number. doublevaluel;
return total numberList.sizel];

¥

public static woid main{string[] args) {
List<Integer> integerList = new ArraylList<Integer:=();
integerList. addC3);
integerList. add30);
TntegerLlist. add 5007,
SystTem. out. printindgetaveragel integerListll; 40 111.0
List<boubles> doubleList = new ArraylList<boubles();
doubleList.add({3.07;
doubleList.add{33.0);
System. out. printinCgetaveraget doubleList)); 7 18.0
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|§ class Two |

'@ int x, y; Praktikum 15:
Two (int &, int b} Bounded Wildcards

X = oa;
¥ = b
}
}
class Gen<T extends Two> |
class Three extends Two | T[] coords:

int =;

Three (int a, int b, int o) | Gen (T[] o} 1
super (2, bl ; coords = o)
== o; }

} }
}

class Four extends Three |
int t;

Four (int a, int kb, int o, int d) {
super [a, b, c);
t = d;
}
}

:a Negeri Surabaya
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l“r'.:;:-.r:__._ .
@ Bounded Wildcards

public class MainClass |
static wvoid showTwo (Gen<?> o) |

System.out.println ("X ¥ Coordinates:™);
for (int i = 0; i < c.coords.length; i++)
System.out.println(c.coords[i].x + " " + c.coords[i].v);

System.oukt.printlnl} ;

static wvoid showThree (Gen<? extends Three> o) |
System.out.println("X ¥ Z Coordinates:™);
for [(int 1 = 0; i < c.coords.length; it+)
System.out.println(c.coords[i].x + " " + c.coords[i].¥v + " " + c.coords[i].z);

System.out.printlnl) ;

static void showill(Gen<? extends Four> o) |
System.out.println ("X ¥ 2 T Coordinaktes:");
for (int i = 0; i < c.coords.length; i++)
System.out.println(c.coords[i].x + " " + c.coords[i].v + " " + c.coords([i].2 + " "
+ c.ocoord=a[i]. ) ;
System.out.printlnl) ;
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@) ™
~ Bounded Wildcards

public static void main (3tring args[])
Trwo td[] = { nmew Two (0, 0), new TWD[?; 9), new Two (18, 4), new Twol(-1, -Z3) };

Fen<Twor tdlocs = new Gen<Two> [(td) ;

System.out.println("Contents of tdloes.™);
showTwo (tdlocs) : /7 OFE, i= a Twal

Four fd[] = { new Four (1, Z, 3, 4), new Four(c, 8, 14, 3), new Four(ZZ, 9, 4, 9,
new Four (3, -2, =23, 17 }:

Fen<Four> fdlocz = new Gen<Four>(fd);

System.out.println("Contents of fdloes.™);
/f These are all OE.

ghowTwo [fdlocs) ;

ghowThree (fdlocsa) ;

ghowall (fdloc=) ;
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