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=)&) asses, Objects, Inheritance

Access Modifiers & Packages

* Access modifiers:
= public: Can be accessed / invoked by anybody
- private: Can only be accessed / invoked from within same class

Can only be accessed / invoked from within same class
and its subclasses

*+ protected:

Can be accessed / invoked from within same package

|| Class | Package | Subclasses | World
v v

* <no modifier>:

public v v
protected v v v
no modifier v v

private v
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3 Classes, Objects, Inheritance

Access Modifiers & Packages

* Access modifiers:
* publie: Can be accessed / invoked by anybody

* private: Can only be accessed / invoked from within same class
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Can only be accessed / invoked from within same class
and its subclasses

* protected:

* <nomodifier=:  Can be accessed / invoked from within same package

| class | Package | Subclasses  World
' v s

public v

protected v v v
no modifier v '
private v

10801 81| 1700 16018 | 4] 31112011

Notizen durch Klicken hinzufiigen

Folie 70 von 140 80% e ||

[m)&] 1sses, Objects, Inheritance

Access Modifiers & Packages

* Access modifiers:
= public: Can be accessed / invoked by anybody
= private: Can only be accessed / invoked from within same class

Can only be accessed / invoked from within same class
and its subclasses

* protected:

e <nomodifier>:  Can be accessed / invoked from within same package
* Packages:

* Encapsulate a set of classes and interfaces

* Hierarchical organization

* Declaration: package myfirstpackage;

*  Examples: java.math, de.tum.wzw
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* Designated class-method main with fixed signature

public static void main(Stringl[] args)

is called once at program start

* "Computer has to know where to start":

class BicycleDemo {
public static void main (String[] args) {
// Create two different Bicycle objects
Bicycle bikel = new Bicycle():
Bicycle bike2 = new Bicycle();

// Invoke methods on those cbjects
bikel.changeCadence (50) ;

bikel.speedUp(10);
bikel.changeGear (2) ;

see: [ITutorial]

[m) = 1sses, Objects, Inheritance

Overriding, Hiding

* Overriding methods

* Why?
Let subclasses provide a more specialized version of an instance-method
* How?
Subclass defines an instance-method with same signature (name plus
) as defined by super-class
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Overloading

Overloading: Methods with same name but

(types)

class OverloadingDemoClass {

}

public static void main(String[]

M

public int doSomething {
return 1 + 1;

}

public int doSomething {
return param + 2;

}

args) {
OverloadingDemoClass odc = new OverloadingDemoClass();
int resultl = odec.doSomething() ;

int result2 = odc.doSomething(33);

ethod signature comprised of name and
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Overriding, Hiding

Overriding methods

Let subclasses provide a more specialized version of an instance-method

Subclass defines an instance-method with same signature (name plus
) as defined by superclass

class Bicycle {
public vold speedUp {
speed = speed + increment;
System.out.println("superclass instance-method");

}

class MountainBike extends Bicycle {
public void speedUp {
speed = speed + 2 * increment;
System.out.println("subclass instance-method");

}

MountainBike mountainBike = new MountainBike();
mountainBike.speedUp §

—

output will be:  subclass instance-method
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Overriding, Hiding

* Hiding methods

* Why?

Let subclasses provide a more specialized version of a class-method

* How?

Subclass defines a class-method with same signature (name plus

) as defined by superclass
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Polymorphism

may be assigned to superclass variables

MountainBike mountainBike = ;

Bicycle bicycle =

mountainBike;

- Essential feature of object oriented software

* Only methods and fields defined by the the superclass "portion" of the
object may be accessed; and the overridden ("right") methods are called

le bike = new
le.gear = 3;

.seatHelight

.speedUp (10) ;

M

7

ountainBike () ;

20;

// Ok, gear defined in class Bicycle

// Overridden method in subclass MountainBike is used

// ERROR! seatHeight is not a field in class Bicycle
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Overriding, Hiding

Hiding methods

* Let subclasses provide a more specialized version of a class-method

* Subclass defines a class-method with same signature (name plus

) as defined by superclass

class Bicycle {
public void myClassMethod {
System.out.println("superclass class-method");
}
public vold myInstanceMethod {
System.out.println("superclass instance-method");
}
}

class MountainBike extends Bicycle {
public void myClassMethed {
System.out.println("subclass class-method");
}
public vold myInstanceMethod {

System.out.println("subclass instance-method"):

}
}

Bicycle.myClassMethod (10) ; // "superclass class-method"
MountainBike.myClassMethod (10); // "subclass class-method"
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Overriding, Hiding

Hi

ding methods
Let subclasses provide a more specialized version of a class-method
Subclass defines a class-method with same signature (name plus
) as defined by superclass
class Bicycle {
public void myClassMethod {
System.out.println("superclass class-method");
}
public vold myInstanceMethod {
System.out.println("superclass instance-method");
}
}
class MountainBike extends Bicycle {
public void myClassMethed {
System.out.println("subclass class-method");
}
public vold myInstanceMethod {
System.out.println("subclass instance-method"):
}
}
Bicycle.myClassMethod (10) ; // "superclass class-method"

MountainBike.myClassMethod (10); // "subclass class-method"
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Polymorphism

may be assigned to superclass variables

MountainBike mountainBike =
Bicycle bicycle = mountainBike;

- Essential feature of object oriented software

* Only methods and fields defined by the the superclass "portion" of the
object may be accessed; and the ioverridden ("right") methods are called |

le bike = new MountainBike () ;
>le.gear = 3; // Ok, gear defined in class Bicycle

.speedUp (10) ; // Overridden method in subclass MountainBike is used

.seatHeight = 20;

// ERROR! seatHeight is not a field in class Bicycle
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Polymorphism

may be assigned to superclass variables

MountainBike mountainBike = 5
Bicycle bicycle = mountainBike;

- Essential feature of object oriented software

* Only methods and fields defined by the the superclass "portion" of the
object may be accessed; and the overridden ("right") methods are called

Bicycle bike
bicycle.gear

new MountainBike () ;
36 // 0Ok, gear defined in class Bicycle

bicycle.speedUp (10) ; // Overridden method in subclass MountainBike is used

bicycle.seatHeight = 20; // ERROR! seatHeight is not a field in class Bicycle
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Polymorphism

may be assigned to superclass variables

MountainBike mountainBike = ;
Bicycle bicycle = mountainBike;

- Essential feature of object oriented software

* Only methods and fields defined by the the superclass "portion" of the
object may be accessed; and the Eoverridden ("right") methods are called |

Bicycle bike
bicycle.gear

new MountainBike();
3; // Ok, gear defined in class Bicycle

bicycle.speedUp(10) ; // Overridden method in subclass MountainBike is used

bicycle.seatHeight = 20;

// ERROR! seatHeight is not a field in class Bicycle
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* Purpose of polymorphism:
General superclass state and behaviour may be used on all subclass objects
=  Good software design

*  Somewhat similar:
Interfaces provide a blueprint of blueprints, and may be used as type in
variable declarations.

Different classes may implement the same interface.
- The methods which are guaranteed by the interface may
be called on objects of all corresponding classes
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Example with Interface

SN SF;

Db

interface SubOrderApocrita {
public wvoid sting();

}

class LittleBee implements SubOrderBfpocrita {
public void sting() {

System.out.println("*pieks*");

class AngryHornet implements SubOrderApocrita {
public void sting() {

System.out.println ("*MEGAPTEKS*") ;

}
}
LittleBee maya = new LittleBee();
AngryHornet horst = new AngryHornet ();
SuborderApocrita someStinger;
someStinger = maya;
someStinger.sting(); // *pieks*
someStinger = horst;
someStinger.sting(); // *MEGAPIEKS*
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<terminated> OAODemo [Java ication] /System/Library/ ir hines/1.6.0.jdk/Contents/Home bin/java (Jun 29, 2012 8:¢ <terminated> OAODemo [Java Application] /System /Library/Java/JavaVirtualMachines 1.6.0.jdk/Contents fHome /bin /java (Jun 29, 2012 10/
initialAmountOfPallen must be = O. 100.0
120.98826741484514
—————— Yalr | e 1 Jalr
] o® Writable Smartinsert | B:33 ] P | o® Writable
%
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[l o e
[# Package Explorer £2 =8 [1] oAODemo.java W =0 [% Package Explorer 53 = B[ [J] Flower.java =8
<:=?>| - package flowers; fc»‘ - package main;
nl J
=2 BankAccount public class Flower { » = BankAccount import Flowers.Flower;
» = BeesAndFlowers P (=2 BeesAndFlowers
122 ControlFlowDemo private double amount0fPollen; » = ControlFlowDemo public class 0AODemo {
b = Exercise? b =2 Exercise2
» & Inheritance = public Flower(double initialAmountOfPallen) { b & Inheritance = public static void main(String[] args) {
v OverloadAndOverride if (initialAmountOfPollen > 8) { ¥l OverloadAndOverride Flower 1illy = new Flower(109.8);
¥ G are amount0fPollen - initialAmountOfPollen; v @B Flower beauty - new Flower();
} else {
¥ i flowers System. err.println("initialAmount0fPollen must be » 8."); ¥ Eflowers System. out.printlnClLilly.getAmount0fPollen());
¥ [1] Flower java } ¥ [J] Flower java System. out.println(beauty.getAmountOfPollen()};
i flying } H flying
¥ & main ¥ B3 main
I [J] 0AODemo java & public Flower() { I [J] oAODemo.java ¥
» = JRE System Library [Java SE 6 (MacOS amount0fPollen - 208.8 * Math.random(); b =4IRE System Library [Java SE 6 (MacOS
b (22 StatementsAndOperators 1 I (=% StatementsAndOperatars ¥
~  public double getAmountOfPollen() {
return amountOfPollen;
(] public static Flower gcregtghve| =
1
Ll
[2l Problems. f@ Javadoc ﬂg Declaration fE Console 52 ® % | &EEE 2 B-rs-=1 [2% problems f@ Javadoc f@ Declaration fEI Console % x % ‘ B BB ‘ = B.r5.= 0
<terminated> OAODemo [Java Application] /System/Library/ ir hines/1.6.0.jdk/Contents/Home /binfjava (un 29, 2012 10 <terminated> OAODemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents /Home /bin fjava (Jun 29, 2012 10
100.0 100.0
120.98826741404514 120.98826741484514
IR Yalw]
] o® Writable Smart Insert 23:35 ] 4 | o® Writable Smart Insert 14:9 |
%
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[l o e
[# Package Explorer £2 = B || 1] Flower.java H— =0 [% Package Explorer 53 =0 [1] oAODemo.java W =8
<:=?>| - package main; fc»‘ - package flowers; r
nl J
»=> BankAccount import Flowers.Flower; ¥ 1= BankAccount public class Flower {
» = BeesAndFlowers P (=2 BeesAndFlowers
22 ControlFlowDemo public class OAODemo { ¥ [ ControlFlowDeme private double amountOfPallen;
b = Exercise? b =2 Exercise2
b 2 inheritance = public static void main(String[] args) { b & Inheritance = public Flower(double initialAmountOfPollen) {
v 12! OverloadAndOverride Flower lilly - nen Flower(180.0); ¥ 12 OverioadAndOverride if (initialAmountOfPollen » @) {
i Flower beauty = new Flower(); . e amount0FPollen = initialAmountOfPollen;
} else {
¥ i flowers System. out.print1n(lilly.getAmount0fPollen()); ¥ Eflowers System. err.print1nC"initialAmountOfPollen must be > 0.
¥ [J] Flower java System. out.printin(beauty. getAmount0FPollen()); ¥ [J] Flower java }
3 flying H flying 1
¥ 4 main Flower f1 | ¥ 3 main
I [J] 0AODemo java } I [J] oAODemo.java public Flower() {
» = JRE System Library [Java SE 6 (MacOS b =4IRE System Library [Java SE 6 (MacOS amountOfPollen = 280.8 * Math.random(};
b (22 StatementsAndOperators 1 I (=% StatementsAndOperatars ¥
public double getAmountOfPollen(h [
return amount0FfPollen;
! J
public static Flower createAverageFlower() {
Flower result - new Flower(15@); .
return result; .
} v
2} problems f@ J ﬂg Declaration fE Console 53 ® % | &EEE 2 B-rs-=1 [2 Problems f@ Javadoc f@ Declaration fEI Console 2 x % ‘ ‘ = B.55.7 08
<terminated> OAODemo [Java Application] /System/Library/ ir hines/1.6.0.jdk/Contents/Home /binfjava (un 29, 2012 10 <terminated> OAODemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents /Home /bin fjava (Jun 29, 2012 10
100.0 100.0
120.98826741404514 3.057506804088405
150.9
T TR = RIS
Writable Smart Insert 14:19 ] 4 | o® Writable Smart Insert 19:37 |
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Il

[l o e

[# Package Explorer £2 =8 [1] oAODemo.java W =0 [% Package Explorer 53 =0 [1] oAODemo.java W =8
<:=7>| - 2 public Flower(double initialAmountOfPollen) { ~ G:c»‘ - if (initialAmountOfPollen > @) { ~
S g if (initialAmountOfPollen > 8) { s amountOfPallen = initialAmountOfPollen;
&, BankAccount amount0fPollen - initialAmountOfPallen; = BankAccount } else {
’T%JBHSA"UF'M“ } else { “&JBMA"‘“‘M“ System. err.println("initialAmount0fPollen must be > 8.%);
=% ControlFlowDemo System.err.println("initialAmount0fPollen must be > @."); ¥ [z~ ControlFlowDemo }
» 124 Exercise2 } N b 2 Exercise2 } Al
» 2 Inheritance i ¥ =2 Inheritance
¥ = OverloadAndOverride ¥ (=2 OverloadAndOverride public Flower() {
¥ (s @ public Flower() { ¥ @ sre amountOfPallen = 288.8 * Math.random(};
¥ 3 flowers " anount0fPellen - 260.8 * Math.randon(); [ flowers P o double flowers.Flower.amountOfPolien
¥ [J] Flower.java # [J] Flower java o publl
3 flying e public double getAmountDfPollen() { H flying
¥ 3 main return amountOfPollen; ¥ £ main } Press 'F2' for focus
I [J] 0AODemo java } I [J] oAODemo.java
» i JRE System Library [Java SE 6 (MacOS » =4IRE System Library [Java SE 6 (MacOS = public static Flower createAverageFlower() {
b (2 statements AndOperators @ public static Flower createAverageFlower() { b (2 Statements AndOperators Flower result = new Flower(150);
Flower result - new Flower(150); return result;
return result; }
}
= = public double harvestPollen(double howMuch) { )
a = public double harvestPollen(double. honMuch) { if ChowMuch > amount0fPollen) {
if (mowp| J howMuch = amountDfPollen;
A ¥ -
. amount0fPollen - amountOfPollen - howMuch; -
1 v return howMuch; -
{2 Problems f@ Javadoc (@ Declaration fE Console 53 ® % | Ex BB E & | = EB-r9-=0 [2/ Problems f@ Javadoc f@ Declaration fEI Console 53 x % ‘ Ex B8 2| ‘ = B-r5.=0
terminated:> OAODemo [Java Application] /System/Library/ ir hines/1.6.0.jdk/Contents/Home /bin/java (Jun 28, 2012 10 <terminated:> DAODemo [Java Application] /System/Library/lava/JavaVirtualMachines  1.6.0.jdk/Contents /Home/bin /java (jun 23, 2012 10,
100.9 100.0
3.057596804988405 3.057536804988405
150.8 150.9
AR Talr
] o® ‘ Writable | Smart Insert 29:16 ] o | o® | Writable ‘ Smart Insert 33:24 ] y
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= B || 1] Flower.java £2 . [J] 0AODemo.java ] =0 = B[ [J] Flower.java flﬂ DADDemo.java flﬂ Flyinglnsect.java 53 =8
& - if (initialAmountOfPollen » @) { - fc»‘ - package flying;
5 amount0FPollen = initialAmountOfPollen; 5
>l BankAccount } else { > ke BankAccount public class FlyingInsect {
» (=2 BeesAndFlowers System.err.println("initialAmount0FPollen must be » 8."); » (=2 BeesAndFlowers
122 ControlFlowDemo } ¥ (22 ControlFlowDeme = public void FlySlow() {
b 1= Exercise2 } M b 2 Exercise2 System.out.println("brumm");
» 2 Inheritance ¥ =2 Inheritance 1
¥ (22 OverloadAndOverride & public Flower() { ¥ (= OverloadAndOverride
- = s amount0fPollen - 288.8 * Math.randem(); - s ¥
v i flowers ¥ ¥ i flowers
¥ 1] Flower java = public double getAmountOfPallenC) { » [J] Flower java
lying return amountOfPollen;
¥ £ main P [J] Flvinalnsect iava
b [J] 0AODemo java vEm % Delete ®
b EiJRE System Library [Java 5E 6 (MacOS|| = public static Flower createAverageflower() { » [
b 2 StatementsAndOperators Flower "““:t = new Flower(158); »miRES] - Remove from Context {131l
, return result; » Estareme  Build Path »
Source s >
= public double harvestPollen(double howMuch) { J Refactor KHT  »
if ChowMuch > amountOfPollen) {
howMuch = amountOfPallen; i Import...
amount0fPollen - amountDfPollen - howMuch; 1 w4 Export...
return howMuch; v
References L
= Declarations »> = =
[ Problems f@ Javadoc (@ Declaration fE Console 53 b & | 5 B8 & | #E-r8-=0 lavadoc | [}, Declaration | E] Console 5% » % ‘ 5 BB|E| & ‘ = B.r9.= 0
<terminated> OAODemo [lava Application] /System/Library/ ir hines/1.6.0.jdk/Contents/Home /bin/java (Jun 28, 2012 10 & Refresh F5 JDemo [Java Application] /System /Library/Java/JavaVirtualMachines1.6.0.jdk/Contents /Home /bin/java (Jun 29, 2012 10
100.9 Assi "
sign Working Sets...
3.057596804988405 9 9 405
1s0.8 Run As >
Debug As »
Validate
Team >
Compare With >
o Restore from Local History... |
——————— =
] o* flying - OverloadAndOverride fsrc ] . | o® fay Properties 38 ]
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J B fletn o e
H = B || 1] Flower.java f@ 0AODemo java 52 . [J] Flyinglnsect.java ] [3] FatFly.java W =0 [% Package Explorer 53 = B[ [J] Flower.java flﬂ DADDemo.java flﬂ Flyinglnsect.java flﬂ FatFly.java M =8
He package main; B9~ package flying;
nl J
¥ ler BankAccount = import Flowers.Flower; ¥l BankAccount public class LittleBee extends FlyingInsect {
» =2 BeesAndFlowers import flying.FatFly; » (=4 BeesAndFlowers
b 122 ControlFlowDemo » [ ControlFlowDemo ] private double amountOfPollenCollected; =
» 2 Exercise2 public class OAODemo { » = Exercise2
b 2 inheritance . o . » (2 Inheritance o public double collectPollen(p| E
¥ 12 OverloadAndOverride & public static void main(String[] args) { ¥ {2 OverloadAndOverride
v @ Flower lilly - nen Flower(180.0); T e }
Flower beauty = new Flower();
v i flowers [ flowers
> |J] Flower java System. out.printin(1illy. getAmountOfPollen()); » [J] Flower java
lying System.out.printin(beauty.getAmount0fPollen()); ¥ i flying
¥ [J] FatFly.java ¥ [J] FatFly.java
» [ Flyinginsect java Flower f1 - Flower.createdverageflower(); » [ Fiyinginsect java
v & main System.out.printin(fl.getAmount0fPollen()); » 1] irtleBee Java
» [1] 0AODemo.java ¥ {3 main
b i JRE System Library [Java SE 6 (MacOS! E:::ye::;::t:":::dz;_tFly(). » [J] OADDemo. java
b (22 StatementsAndOperators (e CTOE ' » B\ JRE System Library [Java SE & (MacOS
} b (=4 StatementsAndOperators
}
Ll
[2l Problems. f@ Javadoc ﬂg Declaration fE Console 52 ® % | &EEE 2 B-rs-=1 12 Problems f@ Javadoc f@ Declaration fEI Console % ‘ = B.r5.= 0
<terminated> OAODemo [Java Application] /System/Library/ i hines/1.6.0.jdk/Contents/Home /bin/java (un 28, 2012 10 <terminated> OAODemo [Java Application] /System/Library/Java/JavaVirtualMachines1.6.0.jdk/Contents /Home /binjava (lun 29, 2012 10
100.0 100.0
6.543041443084380 6.543041443984389
150.0 150.0
YUK! YUK!
brunm brumm
R Yalw]
] o* flying - OverloadAndOverride /src ] P | o* Syntax error on token )", { expected after this token Writable Smart Insert 7:33 |
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[# Package Explorer £2 = B || 1] Flower.java fm DADDemo java fm Flyinglnsect.java fm FatFly.java w [% Package Explorer 53 = B[ [J] Flower.java u@ Flyinglnsect.java W [3] FatFly.java ] [3] LittleBee java ] =8
<:=7>| - package flying; fc»‘ - package main; '
nl J
¥ ler BankAccount public class LittleBee extends FlyingInsect { ¥l BankAccount =import flowers.Flower;
» =2 BeesAndFlowers » (=4 BeesAndFlowers import flying.FatFly;
22 ControlFlowDemo &) private double amountOfPollenCollected; o ¥ [ ControlFlowDeme import flying.littleBee;
b = Exercise? b =2 Exercise2
b 12! inheritance @ public double collectPollen(flower flower, double howMuch) { o b 2 Inheritance public class DADDemo {
¥ 12 OverloadAndOverride ¥ (=4 OverloadAndOverride . . . . .
< f@src bl - CBsre = public static void main(String[] args) {
m i Flower 1illy = new Flower(100.8);
i flowers £ flowers Floner beauty - new Flower();
¥ [J] Flower.java # [J] Flower java
v [ flying v i flying System.out.println(lilly.getAmount0fPollen());
» [J] FatFly.java ¥ [J] FatFly.java System.out.println(beauty.getAmount0fPollen());
b [1] Flyinginsect java b [J] FlyingInsect java
» [1) LittieBee java » [J] LinleBee java. Flower fl = Flower.createAverageFlower();
v & main v {5 main System. out.println(fl.getAmount0fPollen());
» [J] cACDemo.java ¥ [J] oAODemo.java FatFly horst - new FatFly();
- i\ JRE System Library [Java SE 6 (MacOS b = JRE System Library [Java SE 6 (MacOS
b (= StatementsAndOperators

horst . eatRottenFood();

b (=4 StatementsAndOperators horst. FlySlow();

&
LittleBee maya - new LittleBee();
maya. FlySlow(); L
maya.collectPollen(lilly, 25 <
u i
. Problems f@ J ﬂg Declaration fE Console 53 ® % | &EEE 2 B-rs-=1 [2 Problems f@ Javadoc f@ Declaration fEI Console 2 x % ‘ B BB ‘ = B.55.7 08
<terminated> OAODemo [lava Application] /System;Library/ ir hines/1.6.0.jdk/Contents/Home /bin/java (Jun 29, 2012 10 <terminated> OAODemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents /Home/bin/java (Jun 29, 2012 10
100.0 100.0
6.543941443084380 184.00637291192626
150.0 150.0
YUK YUK!
brumm breumm
brumm
£4, ich hab so schoen 25.8 mg Pollen gesmmelt!
—_—_——— T —_—————— <
I W ) o .
ritable Smart Insert 8:9 4 0 Writable Smart Insert 14:1
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[ %% Debug &Java

[l o e

s Eclipse File Edit Run Source Refactor Navigate Search Project Window Help

J B fletn o e
[# Package Explorer £2 =8 [3] oaODemo.java ] [3] Fyinglnsect.java ] [3] FatFly.java W [3] LittleBee.java W =0 [% Package Explorer 53 = B[ [J] Flower.java flﬂ DADDemo.java flﬂ Flyinglnsect.java flﬂ FatFly.java M =8
<:=7>| if (initialAmountOfPollen » @) { - fc»‘ - package flying;
T amountOfPollen = initialAmountOfPollen; -
>1%Bankhcmunt } else { b&dsankﬂkcuunt import Flowers.Flower;
» (=2 BeesAndFlowers System.err.println("initialAmount0FPollen must be » 8."); » (=2 BeesAndFlowers
» 2 ControlFlowDeme ¥ [ ControlFlowDeme public class LittleBee extends FlyingInsect {
» 124 Exercise2 } M b 2 Exercise2
b 12! inheritance b 2 Inheritance private double amountOfPollenCollected;
¥ 2 OverloadAndOverride = public Flower() { ¥ (=2 OverloadAndOverride ) )
¥ (s amountOfPollen = 288.8 * Math.random(); ¥ CBsre = public void collectPollen(Flower flower, double howMuch) {
i i double result = flower.harvestPollenChowMuch);
i flowers M flowers amount0fPollenCollected - amount0fPallenCollected + result;
¥ [1] Flower java g public double getAmountOfPollen() { » |J] Flower java System.out.println("Ei, ich hab so schoen " + result + " mg Pollen gesmmelt!");
v i flying return amountOFfPollen; v i flying 1
» [J] FatFly.java ¥ [J] FatFly.java
¥ [1] Flyinglnsect.java ¥ [J] Flyinglnsect java public v|
» 1] LittleBee.java = public static Flower createAverageFlower() { » [J] LittleBee java
v & main Flower result - new Flower(150); ¥ B main ¥
» [I] OAODemo java " return result; » [J] 0AODemo.java
b B4 JRE System Library [Java SE 6 (MacOS » i, JRE System Library [Java SE & (MacOS
b (= StatementsAndOperators - public double harvestPollen(double howMuch) { J b (=4 StatementsAndOperators
if ChowMuch > amountOfPollen) {
howMuch = amountOfPollen;
} ke
amount0fPollen - amountOfPollen - howMuch; .
return howMuch; v
{2 Problems f@ Javadoc (@ Declaration fE Console 53 ® % | Ex BB E & | = EB-r9-=0 [2/ Problems f@ Javadoc f@ Declaration fEI Console 53 x % ‘ Ex B8 2| ‘ = B-r5.=0
ter d> DAODemo [Java Ay ISystem/Library/ ir hines/1.6.0.jdk/Contents/Home /bin/java (Jun 28, 2012 10 <terminated:> DAODemo [Java Application] /System/Library/lava/JavaVirtualMachines  1.6.0.jdk/Contents /Home/bin /java (jun 23, 2012 10,
100.9 100.0
157.8913860522591 157.8913860522591
150.8 150.9
YUK! YUK!
brumm brumm
brumm brumm
Ei, ich hab so schoen 25.8 mg Pollen gesmmelt! Ei, ich hab so schoen 25.8 mg Pollen gesmmelt!
75.0 75.9
AR Talr
] o® ‘ Writable | Smart Insert 33:24 ] | o® | Writable ‘ Smart Insert 15:17 ]
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[# Package Explorer £2 = B || 1] Flower.java M@ Flyinglnsect.java ] [3] FatFly.java W [3] LittleBee.java W =0 [% Package Explorer 53 = B[ [J] Flower.java M@ Flyinglnsect.java W [3] FatFly.java ] [3] LittleBee java ] =8
<:=7>| - - import flowers.Flower; - 4;0‘ - import flying.FatFly; -
> BanicAccount import Flying.FatFly; T v— import flying.littleBee;
f import flying.LittleBee; " - BankAccoum n
b = BeesAndFlowers b 22 BeesAndFlowers public class DADDemo {
122 ControlFlowDemo public class 0AODemo { I (=% ControlFlowDemo
b = Exercise? b =2 Exercise2 = public static void main(String[] args) {
» 12 Inheritance 2 public static void moin(String[] args) { » (2 Inheritance Flower 1illy - new Flower(100.9);
12 OverloadandOverride Flower lilly = new Flower(100.0); ¥ 12 OverloadAndOverride Flower beauty = new Flower(};
- = s Flower beauty - new Flower(); - e
v i flowers ) ) v & flowers System. out.println(lilly.getAmount0fPollen());
. System.out.println(1illy.getAmountOfPollen()}; . System. out.println(beauty. getAmountOfPollen());
» 1] Flower java System. out. printin(beauty . getAmount0fPollent)d; » [J] Flower java
v i flying ¥ [ flying Flower fl = Flower.createAverageFlower();
» [J] FatFly.java Flower f1 = Flower.createdverageflower(); ¥ [J] FatFly.java System.out.println(fl.getAmount0fPollen());
» 1) Flyinglnsect java System.out.println(fl.getAmount0fPollen()); » [7] Flyinglnsect java
¥ [J] LittleBee.java » [J] LittleBee.java FatFly horst = new FatFly();
v & main FatFly horst = new FatFly(); ¥ £ main horst . eatRottenFood();
+ 11 OAODema java :arst.;«:t:a;tt:nhod(); + [3] oADDemo.java horst. FlySlow();
>JI\JRE System Library [Java SE 6 (MacOS orst. flySlow(d; :I\JRE System Library [Java SE 6 (MacOS LittleBee maya = new LittleBee();
» =2 StatementsAndOperators LittleBee maya - new LittleBee(); » [=% StatementsAndOperators maya. FlySlon(); J
maya. FlySlow(); J maya.collectPollen(lilly, 25);
maya.collectPollen(lilly, 25); System. out.println(lilly.getAmount0fPollen(});
System.out.println(1illy.getAmountOfPollen()); k b
1 . maya.collectPollen(lilly); -
v System. out.println(lilly.getAmount0fPollen(}); -
{2 Problems f@ Javadoc (@ Declaration fE Console 53 ® % | Ex BB E & | = EB-r9-=0 [2/ Problems f@ Javadoc f@ Declaration fEI Console 53 x % ‘ Ex B8 2| ‘ = B-r5.=0
<terminated> OAODema [Java Aj /System/Library/ ir hines/1.6.0.jdk/Contents/Home bin/java (Jun 29, 2012 10 <terminated> OAODemo [Java Application] /System /Library/Java/JavaVirtualMachines 1.6.0.jdk/Contents fHome /bin /java (Jun 29, 2012 10/
100.9 100.0
157.8913860522591 157.8913860522591
150.8 150.9
YUK! YUK!
brumm brumm
brumm brumm
Ei, ich hab so schoen 25.8 mg Pollen gesmmelt! Ei, ich hab so schoen 25.8 mg Pollen gesmmelt!
75.0 75.9
——— Yal» ————3 Yalr
] o® Writable Smartinsert | 27:1 ] | o® Writable Smart Insert
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[ %% Debug &Java T %5Debug |&Java
18- Gleto e v [EZER RS R TR
[# Package Explorer £2 = B || 1] Flower.java f@ DADDemo java f@ Flyinglnsect.java f@ FatFly.java i;m =0 [% Package Explorer 53 = B[ [J] Flower.java flﬂ DADDemo.java flﬂ Flyinglnsect.java flﬂ FatFly.java M =8
<:=7>| - package flying; G:c»‘ - package flying;
J J
»=> BankAccount import Flowers.Flower; ¥ 1= BankAccount import Flowers.Flower;
» = BeesAndFlowers P (=2 BeesAndFlowers
22 ControlFlowDemo public class LittleBee extends FlyingInsect { ¥ [ ControlFlowDeme public class LittleBee extends FlyingInsect {
b = Exercise? b =2 Exercise2
b 12! inheritance private double amountOfPollenCollected; b 2 Inheritance private double amountOfPollenCollected;
¥ 2 OverloadAndOverride . . ¥ =2 OverloadAndOverride . .
< B 2 public void collectPollen(Flower flower, double howMuch) { ¥ CBsre public void collectPollen(Flower flower, double howMuch) {
i double result = flower.harvestPollenChoMuch); i double result = flower.harvestPollenChowMuch);
i flowers amount0fPollenCollected - amountOfPollenCollected + result; M flowers amount0fPollenCollected - amountOFPollenCollected + result;
» 1] Flower java System.out.println("Ei, ich hab so schoen " 4 result + " mg Pollen gesmmelt!"}; » [J] Flower java System.out.println("Ei, ich hab so schoen " + result + " mg Pollen gesmmelt!™);
¥ i flying 1 v i flying }
» [J] FatFly.java ¥ [J] FatFly.java
» ] Flyinglnsect java 2 public void collectPollen(Floner flower) { » [J) Flyinglnsect java = public void collectPollen(Flower flawer) {
¥ [ LirteBee.java double result = flower.harvestPollen(10); » [J] LinleBee java.
v & main amount0fPollenCollected - amountOfPollenCollected + result; v {5 main double result - flower.harvestPollen(18);
» (5] 0AGDemojava System.out.println("Ei, ich hab so schoen " 4 result + " mg Pollen gesmmelt!"}; > ] 0AGDemo.java amountOfPallenCollected = amountOfPollenCollected + result;
b = JRE System Library (Java SE 6 (MacOS B

System.out.println("Ei, ich hab so schoen " + result + "
» i JRE System Library [Java SE & (MacOS
b (= StatementsAndOperators }

mg Pollen gesmmelt!");
¥
b (=4 StatementsAndOperators

[£: Problems. f@ Javadoc (@ Declaration fE Console §2

% %[ B IS & @9 - O [2 problems | @ Javadoc [, Declaration |E] Console 32 X %|EGEEE = B-r9- = O

terminated> OAODemo [Java Application] /System/Library/ ir hines/1.6.0.jdk/Contents/Home /bin/java (Jun 29, 2012 10 <terminated> OAODemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents /Home/bin/java (Jun 29, 2012 10
158.9 - 150.9 -
YUK YUK]
brumm brumm
brunm brrumm
Ei, ich hab so schoen 25.8 mg Pollen gesmmelt!
75.0

Ei, ich hab so schoen 25.8 mg Pollen gesmmelt!
?5.9

Ei, ich hab so schoen 18.8 mg Pollen gesmmelt!

65.0

Ei, ich hab so schoen 18.8 mg Pollen gesmmelt!
65.0
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Fc,
B8z /8404 0 |8#E |®s 9|9 40 [ %5 0ebug &Java WE 30 @G- &S #- | P
18§l e - I
[# Package Explorer £2 = B || 1] Flower.java fm DADDemo java fm Flyinglnsect.java fm FatFly.java w [% Package Explorer 53 = B[ [J] Flower.java M@ Flyinglnsect.java W [3] FatFly.java ] [3] LittleBee java ] =8
& | - package flying; & ‘ - —
T - = public static void main(String[] args) {
>l BankAccount import Flowers.Flower; > ke BankAccount Flower 1illy - new Flower(109.0);
b =4 BeesAndFlowers ¥ [=4BeesAndFlowers Flower beauty = new Flower();
» 2 ControlFlowDeme public class LittleBee extends FlyingInsect { » [ ControlFlowDeme
b = Exercise? b =2 Exercise2 System.out.println(lilly.getAmount0fPollen()); -
»2 Inheritance private double amountOfPollenCollected; (= Inheritance System.out.println(beauty.getAmount0fPollen());
¥ =4 OverloadAndOverride . . ¥ (=4 OverloadAndOverride
- = s = public void collectPollen(Flower flower, double howMuch} { - e Flower fl - Flower.createdverageFlower();
i double result = flower.harvestPollenChoMuch); i System. out.println(fl.getAmount0fPollen());
i flowers amount0fPollenCollected ~ amountOfPollenCollected + result; M flowers
» [J] Flower java System.out.println("Ei, ich hab so schoen " 4+ result + " mg Pollen gesmmelt!"}; » [J] Flower java FatFly horst - new FatFly();
v i flying ¥ [ flying horst . eatRottenFood();
» [J] FatFly.java ¥ [J] FatFly.java horst. FlySlow();
» [T Fiyinginsect java = public void collectPollen(Floner flower[Flower flower] » [J) Flyinglnsect java
¥ [ LirteBee.java B double result = this.collectPollen(f » [J] LinleBee java. LittleBee maya - new LittleBee();
v & main o double result - flower.harvestPolle o flower = ¥ £ main maya. FlySlow(d;
+ 11 OAODema java amountOfPollenCollected = amountOFR ) d 4+ result; + [ oAGDemoava maya. collectPallenClilly, 25);
& System.out.println("Ei, ich hab so asult + " mg Pollen gesmmelt!"); h System. out.println(lilly.getAmount0fPoll 3
- i\ JRE System Library [Java SE 6 (MacOS } Y P ¢ 9 g ) b = JRE System Library [Java SE 6 (MacOS ysten. out. printin(lilly. getAnoun ollen(y)
» 2 statementsAndOperators » (=2 StatementsAndOperators maya. collectPollenCLilly);
} System. out.println(lilly.getAmount0fPollen());
¥
v
1 .
- -
[£1 Problems | @ Javadoc Declaration | & Console 53 *x E BB EE|| = B-F5- =0 [21 Problems | @ Javadoc Declaration | & Console 52 ® B BHE & | = B-5- = B
@ &
<terminated> OAODema [Java Application] /System/Library/ ir hines/1.6.0.jdk/Contents/Home bin/java (Jun 29, 2012 10 <terminated> OAODemo [Java Application] /System /Library/Java/JavaVirtualMachines 1.6.0.jdk/Contents fHome /bin /java (Jun 29, 2012 10/
158.9 = 150.0 p=
YUK! YUK!
brumm brumm
brumm brumm
Ei, ich hab so schoen 25.8 mg Pollen gesmmelt!
75.0

Ei, ich hab so schoen 25.8 mg Pollen gesmmelt!
?5.9

Ei, ich hab so schoen 18.8 mg Pollen gesmmelt!

65.0

Ei, ich hab so schoen 18.8 mg Pollen gesmmelt!
65.0
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1888 8AE]| % 0 Q& 5] c 121 ile o e B %5 Debug | & Java W30 [ &S - . Dl £ 35 pebug. v
- @ |?>. 2RT |?| ¥ = O|(®= variables X . % areakpoimﬂ £RF Y =0 M O eelZ R ~ = O|[e9- variables 32 . % Erﬂﬂkpmmﬂ =Y =8
v [1] 0AODemo (Java Application] Name Value v [1] 0AODemo [ava Application] Name Value
¥ &8 main.OAODemo at localhost:49237 > @ this LirtleBee (id=25) ¥ @ main.OAODemo at localhost:49237
¥ Thread [main] (Suspended) > O flower Flower (id=17) v Thread [main] (Suspended)
© howMuch 10.0
©OAODeme.main(String(]) lin LittleBee.collectPollen(Flower) line: 16
o ISystem/Library/Java/lavaVirtualMachines/ 1.6.0.jdk/Contents/Home/bin fjava (Jun = 0AODemo.main(String(l) line: 28
55 /System/Library/Java/JavavirtualMachines / 1.6.0 jdie/Contents/Home /bin/java (Jun
& =) Ja > & 3 Tl
[1] Flower.java f@ DAODemo.java f@ Flyinglnsect.java f@ FatFly.java flﬂ LittleBee java 53 = 8 [ 5% outline 53 =0 [3] Flower.java flﬂ DADDemo.java flﬂ Flyinglnsect.java flﬂ FatFly.java f@ LittleBee.java 52 = B |5 outline 2 =8
—~ B a 5 @ L= — =] a 5 ) L
= public void collectPollen(Flower flower, double howMuch) { B8 R & public void collectPollen(Flower flower, double howMuch) [ ELALN It
double result = flower.harvestPollen(howMuch); & flying ) IS double result = Flower.harvestPollenChowMuch); @ fiying
amount0fPollenCallected - amountOfPollenCollected + result; » "= import declarations amount0fPollenCollected - amountOfPollenCollected + result; import declarations
System.out.println("Ei, ich hab so schoen " + result + " mg Pollen gesmmelt!"}; 7@ Littleee System.out.println("Ei, ich hab so schoen " + result + " mg Pollen gesmmelt! v @ LittleBee
1 s amountOfPollenCollected : double } o amountOfPollenCollected : double
© collectPollen(Flower, double) : void o collectPollen(Flower, double) : void
© public void collectPollen(Floner flowerd { o collectPollen(Flower) : void ©  public void collectPollen(Flower floner) { & collectPollentFlower) : void
» this.collectPollen(flower, 18); this.collectPollen(flower, 18);
}
} . 1 ry
v v
El Console 5 .4 Tasks| = |G E&[et B 13- =0 EJ Console 8 & Tasks| ] [Be @& B-05-= O
DAODemo [lava Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/ bin/java (Jun 29, 2012 10:20:02 AM) ©OAODemo (java Application] /System/Library/Java/) hines / 1.6.0.jdk/C lome/binjava (Jun 29, 2012 10:20:02 AM)
150.9 I~ 150.9 ~
YUK! YUK!
brumm brumm
brumm brumm
Ei, ich hab so schoen 25.2 mg Pollen gesmmelt! Ei, ich hab so schoen 25.@ mg Pollen gesmmelt!
75.0 . 75.8 .
- v
i &
lo l 4 o | .
Eclipse File Edit Run Source Refactor Navigate Search Project Window Help #= (=] (Charged) Fr.29.Jun 10:21 Q Eclipse File Edit Run Source Refactor Navigate Search Project Window Help E= (=} (Charged) Fr.29.Jun 10:21 Q

N0 @S | LRl [ #5Debug &Java AeRel | #5Debug &java
> = |§>_ 05 |§(>| % = 5(00- variables X - % amkpoimﬂ =il M o ~ = B(69- variables 52 ™ % sreakpmms] EAchea=
v [1] 0AODemo [Java Application] Name Value ¥ [1] 0ADDemo [lava Application] Name Value
¥ & main.0AGDemo at localhost:49237 b @ this LittleBee (id=25) ¥ §f2 main.OAODemo at localhost:49237 b @ this LittleBee (id=25)
¥ Thread [main] (Suspended) b © flower Flower (is  Thread (main] (Suspended) b O flower Flower (id=17)
ollectPol ine: © howMuch 10.0
LittleBee.collectPollen(Flower) line: 16 = 0AODemo.main(Stringl)) line: 28
= 0AODemo.main(String]]) line: 28 W 1System /Library/lava/JavavirtualMachines 1.6.0.jdk [Contents Home /bin/java (Jun
35 /System/Library/Java/lavaVirtualMachines1.6.0.jdk /Contents/Home/bin /java Jun
& =) Ja > & 3 Tl
[1] Flower.java f@ DAODemo.java f@ Flyinglnsect.java f@ FatFly.java flﬂ LittleBee java 53 = 8 [ 5% outline 53 =0 [3] Flower.java flﬂ DADDemo.java flﬂ Flyinglnsect.java flﬂ FatFly.java f@ LittleBee.java 52 = B |5 outline 2 =8
r = 1 o x ™~ - =0 5o x Y
©  public void collectPollen(Floner flower, double howMuch) [ EARY SN ©  public void collectPollen(Flower flower, double howMuch) [ BAR e
double result = flower.harvestPollenChowMuch); & flying ) double result = Flower.harvestPollenChowMuch); # fiying
> amount0fPollenCollected - amountOfPallenCollected + result; » = import declarations amount0fPollenCollected - amountOfPollenCollected + result; ¥ = import declarations
System.out.println("Ei, ich hab so schoen " + result + " mg Pollen gesmmelt!"}; v© Littlegee System.out.println("E, ich hab so schoen " + result + " mg Pollen gesmmelt!"); v @ LittleBee
o amountOfPollenCollected : double o amountOfPollenCollected : double
& collectPollen(Flower, double) : void © collectPollen(Flower, double) : void
© public void collectPollen(Floner flowerd { © collectPollen{Flower) - void &  public void collectPollen(Flower floner) { © collectPollen{Flower - void
this.collectPollen(flower, 18); this.collectPollen(flower, 18);
} ks 1
¥ . ¥ .
v v
El Console 5 .4 Tasks| = |G E&[et B 13- =0 EJ Console 8 & Tasks| ] [Be @& B-05-= O
0AODemo [lava Application] /System/Library/Java/JavaVirtualMachines /1.6.0.jdk/Contents/ fjava (Jun 29, 2012 10:20:02 AM) ©0ADDemo [java Application] /System) Library /Java/ hines/1.6.0.jdk/C: jome bin/java (Jun 29, 2012 10:20:02 AM)
1590.9 = YUK! =
YUK brumm
brunm brumm
brunm Ei, ich hab so schoen 25.8 mg Pollen gesmmelt!
Ei, ich hab so schoen 25.8 mg Pollen gesnmelt! 75.0
75.0 . Ei, ich hab so schoen 10.8 mg Pollen gesmmelt! +
- v
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[ %% Debug &Java

Project Window Help

T %5Debug |&Java
J B fletn o e
[# Package Explorer £2 =8 m@ DADDemo.java ] [3] Fyinglnsect.java ] [3] FatFly.java W [3] LittleBee.java W =0 [% Package Explorer 53 = B[ [J] Flower.java flﬂ DADDemo.java flﬂ Flyinglnsect.java flﬂ FatFly.java M =8
%| - 1 p fo‘ - package flying;
}
=2 BankAccount ¥ [ BankAccount import Flowers.Flower;
» 2 BeesAndFlowers s public Flower() { » [=2 BeesAndFlowers
» 2 ControlFlowDeme amountOfPollen - 200.8 * Math. randon(); ¥ [ ControlFlowDeme public class LittleBee extends FlyingInsect {
b = Exercise? b =2 Exercise2
b 12! inheritance b 2 Inheritance private double amountOfPollenCollected;
¥ = OverloadAndOverride = public double getAmountOfPollen() { 2 ¥ (=2 OverloadAndOverride ) )
¥ (s return amountOfPollen; ¥ @ sre = public void collectPollen(Flower flower, double howMuch) {
i i double result = flower.harvestPollenChowMuch);
i flowers M flowers amount0fPollenCollected - amount0fPallenCollected + result;
¥ [J] Flower java ©  public static Flower createAverageFlower() { » [J] Flower java System.out.println("EL, ich hab so schoen " + result + " mg Pollen gesmmelt!");
v i flying Flower result = new Flower{158); v i flying 1
» [J] FatFly.java return result; ¥ [J] FatFly.java
» 1) Flyinglnsect java } » [7] Flyinglnsect java = public void collectPollen(Flower flawer) {
¥ [ LirteBee.java » [J] LinleBee java. this.collectPollen(flower, 18);
v & main @ public double harvestPollen(double howMuch) { ¥ B main }
» [I] OAODemo java if (howMuch > amountOfPollen) { » [J] 0AODemo.java
howMuch = amountOfPollen; |
b B4 JRE System Library [Java SE 6 (MacOS » i, JRE System Library [Java SE & (MacOS
» 2 statementsAndOperators amountDFPollen = amountOFPollen - howMuch; » (=2 StatementsAndOperators }
return howMuch;
/
1 Y
v
{2 Problems f@ Javadoc (@ Declaration fE Console 53 b & | 5 B8 & | =EB-r5>-=0 [2/ Problems f@ Javadoc f@ Declaration fEI Console 53 Iir=fE] ‘ = B-r9.= 0
terminated> OAODemo [Java A ISystem/Library/ ir hines/1.6.0.jdk/Contents/Home /bin/java (Jun 28, 2012 10 <terminated> DAODemo [Java Application] /System/Library/lava/JavaVirtualMachines  1.6.0.jdk/Contents /Home/bin /java (jun 23, 2012 10,
158.8 r 150.9 r
YUK! YUK!
brumm brumm
brumm brumm
Ei, ich hab so schoen 25.8 mg Pollen gesmmelt! Ei, ich hab so schoen 25.8 mg Pollen gesmmelt!
75.0 75.9
Ei, ich hab so schoen 18.8 mg Pollen gesmmelt! Ei, ich hab so schoen 18.8 mg Pollen gesmmelt!
65.0 - 65.0 .
- v
AR Talr
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K3~ 0-Qr | # G- | B 9| P

T %5Debug |&Java
[l o e
[# Package Explorer £2 = B || 1] Flower.java fm DADDemo java fm Flyinglnsect.java fm FatFly.java w [% Package Explorer 53 = B[ [J] Flower.java M@ Flyinglnsect.java W [3] FatFly.java ] [3] LittleBee java ] =8
s package flying; Ele~ public class 0AODemo { r
1= BankAccount import Flowers.Flower: » = BankAccount
» =2 BeesAndFlowers i : b (=2 BeesAndFlowers = public static void main(String[] args) {
» 22 ControlFlowDemo public class LittleBee extends FlyingInsect { » [ ControlFlowDeme ;}:::: :’:LH - ":;‘"F:‘:::{:Eg'_’-“); .
» 2 Exercise2 » =) Exercise2 Y - i
J i . 4
’g‘"“f"‘“"“ private double amountOfPollenCollected; ’g'”“e”‘ﬂ"" System.out. println(lilly.getAmount0FPollen());
¥ =% OverloadAndOverride ¥ == OverloadAndOverride i .
e = public void collectPollen(Flower Flower, double howMuch) { - Bere System.out.printin(beauty.getAmount0fPollen());
i double result - flower.harvestPollenChowMuch); o . PR en Flomer();
i flowers amount0fPollenCollected ~ amountOfPollenCollected + result; M flowers AR ey
» [J] Flower java System.out.println("Ei, ich hab so schoen " 4+ result + " mg Pollen gesmmelt!"}; » [J] Flower java ystem.out.printin(tl.getAmounttFollent) )
¥ i flying ¥ B flying
. . FatFly horst - new FatFly();
» [J] FatFly.java ¥ [J] FatFly.java
- horst . eatRottenFood();
» [ Flyinginsect.java public void collectPollen(Flower flower) { » [J) Flyinglnsect java .
. . horst. flySlow();
» 7] LittleBee.java this.collectPollen(flower, 18); » [J] LirtleBee java
v £ main ¥ v [ main LittleBee maya - new LittleBee();
» [J] cACDemo.java . . ¥ [J] oAODemo.java maya. FlySlow();
void flySlow = .
b B JRE System Library [Java SE & (MacOS @ Ruflis 4 o4 b = JRE System Library [Java SE 6 (MacOS maya.collectPollen(lilly, 25);
b (=4 statementsAndOperators, } b (=4 StatementsAndOperators System.out.printin(lilly.getAmount0fPollen(});
® maya.collectPollen(lilly); |
System. out.printIn(lilly.getAmount0fPallen());
¥ |«
L] Y 5
{2 Problems f@ Javadoc (@ Declaration fE Console 53 ® % | Ex BB E & | = EB-r9-=0 [2/ Problems f@ Javadoc f@ Declaration fEI Console 53 =] ‘ = B-r5.=0
<terminated> OAODemo [Java Appli /System/Library/ ir hines/1.6.0.jdk/Contents/Home /binfjava (un 29, 2012 10 <terminated> OAODemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents /Home /bin fjava (Jun 29, 2012 10
150.0 r 150.0 r
YUK! YUK!
brumm brumm
brumm brumm
Ei, ich hab so schoen 25.8 mg Pollen gesmmelt! Ei, ich hab so schoen 25.8 mg Pollen gesmmelt!
75.0 ?5.9
Ei, ich hab so schoen 18.8 mg Pollen gesmmelt! Ei, ich hab so schoen 18.8 mg Pollen gesmmelt!
65.0 - 65.0 4
- v
€ - -3 IS ————3 Talr
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BB 0 |G| @ PP 4

(1] [ %5 Debug &'Java

] 3-0- G | & @

@ w9 45 [l i %Debug &Java
[EERE AR R L [l =t o o
[# Package Explorer £2 = B || 1] Flower.java M@ Flyinglnsect.java ] [3] FatFly.java W [3] LittleBee.java W =0 [% Package Explorer 53 =0 W@ Flyinglnsect.java W [3] FatFly.java ] [3] LittleBee java ] =8
& - 2 public static void main(String[] args) { ~ & -
T =°| Flower lilly = new Flower(100.0); - =°‘ N
> i BankAccount Flower beauty - new Flower(); > ke BankAccount “import flowers.Flower;
» =2 BeesAndFlowers ¥ (=4 BeesAndFlowers import flying.FatFly;
22 ControlFlowDemo System. out.printIn{1illy.getAmount0fPollen()); » |22 ControlFlowDemo import flying.LittleBee;
» =2 Exercise? System.out.printin(beauty.getAmount0FPollen()); 2 » = Exercise2
> 22 Inheritance ¥ =2 Inheritance public class 0AODemo {
¥ 12 OverloadAndOverride Flower fl - Flower.createdverageflower(); ¥ 2 OverloadAndOverride . . . . .
System.out.println(fl.getAmount0fPollen()); public static void main(String[] args) {
v @S sre v (#sre ¢
i i Flower 1illy = new Flower(100.8);
Hflowers FatFly horst = new FatFly(); B flowers Flower beauty - new Flower();
¥ [J] Flower.java horst. eatRottenFood(); # [J] Flower java
v i flying horst. FlySlow(); v i flying System.out.println(lilly.getAmount0fPollen());
» [J] FatFly.java ¥ [J] FatFly.java System.out.println(beauty.getAmount0fPollen());
b [1] Flyinglnsect.java LittleBee maya = new LittleBee(); ¥ [J] Flyinglnsect java
» 1] LittleBee.java maya. FlySlow(); b [J] LittleBee java Flower fl = Flower.createAverageFlower(); i
v & main maya.collectPollen(lilly, 25); ¥ £ main System. out.println(fl.getAmount0fPollen());
+ 11 OAODema java System.out.println(1illy.getAmountOfPollen()); + [3] oADDemo.java Fatfly harst - new FatFly():
szRE System Library [Java SE & (MacOS || maya. collectPollen(1illy); :ﬂJRE System Library [Java SE & (MacOS horst . eatRottenFood();
¥ e StatementsAndOperators System. out.println(1illy.getAmount0fPollen()); J ¥ = StatementsAndQperators . horst. FlySlow(};
=
maya. FlySlow(); LittleBee maya - new LittleBee();
horst. flySlow(); L maya. FlySlow(); .
. maya.collectPollen(lilly, 25); I
| v System. out.println(lilly.getAmount0fPollen()); .
{2l problems | @ Javadoc [[E} Declaration [ EJ console &3 % % |G EEE|#8-r5- -0 [£! Problems [ @ Javadoc [[&}, Declaration [[EJ Console 3 X %|EGEEE = B-r9- = O
rerminated> OAODemo [Java Application] /System/Library/Java) ir hines/1.6.0.jdk/Contents/Home /bin/java (Jun 29, 2012 10 <terminated> OAODemo [Java Application] fSystem/Libraryjava/JavaVirtualMachines1.6.0.jdk/Contents fHome /bin fjava (Jun 29, 2012 10!
brumm = brumm p=
Sum sum sum, ei wie ist die Welt so schoen! Sum sum sum, ei wie ist die Welt so schoen!
Ei, ich hab so schoen 25.8 mg Pollen gesmmelt! Ei, ich hab so schoen 25.8 mg Pollen gesmmelt!
75.0 75.9
Ei, ich hab so schoen 18.8 mg Pollen gesmmelt! Ei, ich hab so schoen 18.8 mg Pollen gesmmelt!
65.0 65.0
Sum sum sum, ei wie ist die Welt so schoen! Sum sum sum, ei wie ist die Welt so schoen!
brumm b brumm Y
- v
AR Talr
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Fc,
HE$ 0 |86 @ |P S ET 5 % 0ebun [§ave HE]% 0|6 | ®c P 5 % ebug (G
18- Gleto e v [EZER RS R TR
[# Package Explorer 53 = O || [J] Flower.java [J] Fiyinglnsect java ] [J] FatFly.java W [7] LittleBee.java W =a [% Package Explorer 52 = 8 [J] Flower java M@ Flyinglnsect java W (7] FatFly.java ] [J] LittleBee java ] =B
& | - System.out.println(lilly.getAmountOfPollen()); ~ & ‘ - System.out.println(lilly.getAmount0fPollen()); ~
> BanicAccount System.out.println(beauty.getAmount0fPollen(}); T v— System. out.println(beauty. getAmountOfPollen());
J 1)
’T&JBEESA“F'M“ Flower f1 = Flower.createdverageflower(); “%JB&SA"GF‘M'S Flower fl = Flower.createAverageFlower(};
¥ 2 ControlFlowDeme System. out.printIn(fl.getAmount0fPollen()); ¥ [ ControlFlowDemo System. out.println(fl.getAmount0fPollen());
b = Exercise? b =2 Exercise2
» 12 Inheritance FatFly horst - new FatFly(); » (2 Inheritance FatFly horst - new FatFly();
w720 OverloadAndOverride horst. eatRottenFood(); v OverloadAndOverride horst . eatRottenFood();
= horst. flySlow(); n = horst . FlySlow(); n
v @ Fly ; v @ -y ;
¥ i flowers LittleBee maya = new LittleBee(); ¥ Eflowers LittleBee maya = new LittleBee();
b 1] Flower java maya. FlySlon(); » [J] Flower java maya. FlySlon();
v i flying maya.collectPollen(lilly, 25); ¥ [ flying maya.collectPallen(lilly, 25);
» [J] FatFly.java System.out.println{1illy.getAmount0fPollen()); ¥ [J] FatFly.java System.out.println(lilly.getAmount0fPollen());
b [1] Flyinginsect java b [J] FlyingInsect java
» 1] LittleBee.java ° maya.collectPollen(lilly); » [J] LittleBee java ° maya. collectPollen(lilly);
v 5 main System.out.println(lilly.getAmountOfPollen()}; v 5 main System. out.println(lilly.getAmount0fPollen(});
. [ZT)] GAGDELﬂoqava naya. FlySlow(); N (1] OAODe;ﬂo.Java maya. FlySlon();
J.\JRE System Library [Java SE 6 (MacOS horst. FlySlon); JI\JRE System Library (Java SE 6 (MacOS horst. FlySlow();
» =2 StatementsAndOperators » [=% StatementsAndOperators
i FlyingInsect fi; G FlyingInsect fi;
fi = maya; J fi = maya; /
k i b
1 s 1 rd
o va
[ Problems [ @ Javadoe [, Declaration [ E] Console 52 % % |G EEE|#8-r5- -0 5. Problems [ @ Javadoc [ Declaration | E] Console 52 X %|EGEEE = B-r9- = O
<terminated> OAODema [Java Application] /System/Library/Java/) ir hines/1.6.0.jdk/Contents/Home bin/java (Jun 29, 2012 10 <terminated> OAODemo [Java Application] /System /Library/Java/JavaVirtualMachines 1.6.0.jdk/Contents fHome /bin /java (Jun 29, 2012 10/
brumm = brumm p=
Sum sum sum, ei wie ist die Welt so schoen! Sum sum sum, ei wie ist die Welt so schoen!
Ei, ich hab so schoen 25.8 mg Pollen gesmmelt! Ei, ich hab so schoen 25.8 mg Pollen gesmmelt!
75.0 75.9
Ei, ich hab so schoen 18.8 mg Pollen gesmmelt! Ei, ich hab so schoen 18.8 mg Pollen gesmmelt!
65.0 65.0
Sum sum sum, ei wie ist die Welt so schoen! Sum sum sum, eil._________Press Spece’ o show Template Proposa]
brumm b brumm Y
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4 Recursion

Deepening readings:

http://en.wikipedia.org/wiki/Recursion
http://en.wikipedia.org/wiki/Factorial
http://en.wikipedia.org/wiki/Tower_of Hanoi

v | Notizen durch Kiicken hinzufigen
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4 Recursion

= B || 1] Flower.java mm Flyinglnsect.java ] [3] FatFly.java W [3] LittleBee.java W =0 [% Package Explorer 53 = B[ [J] Flower.java [3] Flyinglnsect.java W [3] FatFly.java ] [3] LittleBee java ] =8
<)=7>| o~ <:==D‘ P Flower fl - Flower.createAverageFlower();
S g Flower fl = Flower.createAverageFlower(); s System. out.println(fl.getAmount0fPollen());
&, BankAccount System. out. println(fl.getAmount0fPollen()d; = BankAccount
b'&dﬂusAndFlnwers b&jneemndnmrs FatFly horst = new FatFly(};
122 ControlFlowDemo FatFly horst - new FatFly(); ¥ [z ControlFlowDeme horst.eatRottenFood();
b = Exercise? horst.eatRottenFood(); b =2 Exercise2 horst. FlySlow();
» 122 Inheritance horst. flySlow(d; » (=2 Inheritance . .
¥ 12 OverloadAndOverride i i ¥ 2 OverloadAndOverride LittleBee maya - new LittleBee();
¥ (s LittleBee maya = new LittleBee(); ¥ @ sre maya. FlySlow(d;
v @ maya. FlySlow(); v @ maya.collectPollen(lilly, 25);
owers maya.callectPollen(lilly, 25); owers System.out.println(lilly.getAmount0fPollen());
» 1] Flower java System. out.println(lilly.getAmountOfPallen()); * [J] Flower java
v i flying ¥ [ flying ) maya. collectPollen(lilly);
» 1] FatFly.java ° maya.collectPollen(lilly); » [J] FatFly java System. out.println(lilly.getAmount0fPallen());
» 1) Flyinglnsect java System.out.println(1illy.getAmountOfPallen()}; » [7] Flyinglnsect java
¥ [J] LittleBee.java » [J] LittleBee java maya. flySlow(D;
v & main maya. FlySlow(); v £ main horst. FlySlow();
» [I] 0OAODemo.java horst. flySlow(d; » [J] 0AODemo.java FlyingInsect Fi;
PJ‘JRE System Library [Java SE 6 (MacOS, FlyingInsect fi; :nJRE System Library [Java SE & (MacOS Fi - maya; '
b [ StatementsAndOperators £i = maya; I (=5 StatementsAndOperators Fi.flySlon();
Fi.FlySlow(); - fi = horst;
fi = horst; Fi.flySlow();
Fi.FlySlow(); ¥
. i
G} fi.collectPollen(lillp| . } v
Problems [ @ Javadoc [2) Declaration [ E Console 58 % % |G EEE|#8-r5- -0 [£! Problems [ @ Javadoc [[&}, Declaration [[EJ Console 3 % % [ B BB [ B8-r9-= 0
<terminated> OAODemo [Java JSystem/Lil chines/1.6.0.jdk/Ct {Home fbin/java (Jun 28, 2012 10 OAODemo [Java Application] /System /Library/Java/JavaVir #1.6.0.jdk/Contents fHome/bin/java (Jun 29, 2012 10,
Ei, ich hab so schoen 25.8 mg Pollen gesmmelt! Ei, ich hab so schoen 25.8 mg Pollen gesmmelt!
75.0 75.0
Ei, ich hab so schoen 18.8 mg Pollen gesmmelt! Ei, ich hab so schoen 18.8 mg Pollen gesmmelt!
65.0 65.9
Sum sum sum, ei wie ist die Welt so schoen! Sum sum sum, ei wie ist die Welt so schoen!
brumm brumm
Sum sum sum, ei wie ist die Welt so schoen! Sum sum sum, ei wie ist die Welt so schoen!
brumm b brumm Y
v v
< > air
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Deepening readings:

http://en.wikipedia.org/wiki/Recursion
http://en.wikipedia.org/wiki/Factorial
http://en.wikipedia.org/wiki/Tower_of Hanoi




||« 2cursion

Recursion: Divide a given problem into subproblems of the same type

Example: .
1 if n=20,
* Factorial n! =
(n—=1!n ifn>0
1 ifn=1,
*  Fibonacci fln)=1<1 ifn=2,
f

One or more base cases

Rules to reduce other cases towards base case

||« 2cursion

Example:

People are standing in queue
Doorman wants to know how many people are waiting

What are the base- and general cases?

;‘"_, W _,3 N
W 5.

H
sl e

2 L
= )

(n—1)+f(n—2) ifn>2.

=& 2cursion

* Example:
* People are standing in queue
* Doorman wants to know how many people are waiting

*  What are the base- and general cases?

=& 2cursion

* Example:
* People are standing in queue
* Doorman wants to know how many people are waiting

*  What are the base- and general cases?

e"
32\%23
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)@ 2cursion

Recursive method calls & Stack

* Local variables and parameters stored on stack

* For each function call, a corresponding stack frame is created

long factorial (int n) {
long temp;

if (n == 1) {
return 1;
} else ({
temp = factorial (n-1);

return n * temp;

public static void main(String[] args) ({
long result;
result = factorial (4);

System.out.println (result);
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4 Recursion

Recursive method calls & Stack

* Local variables and parameters stored on stack

* For each function call, a corresponding stack frame is created

long facterial(int n) {
long temp;
if (n == 1) {
return 1;
} else {
temp = factorial (n-1);
return n * temp;

3

public static void main(String[] args) {
long result;
result = factorial (4);
System.out.println(result);
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vl

Notizen durch Klicken hinzufiigen

Wormalansicht Folie Sovon 140 | 8o =@ (3

Fr.29.Jun 10:42 Q

[l o e

[# Package Explorer 53 =0 =
<,=?>| &~ public class RecursionDemo {

b= BankAccount s i ]
b 22 BeesAndFlowers P Lengl

122 ControlFlowDemo ol
b = Exercise?
»2 Inheritance
» = OverloadAndOverride 1
¥ =4 simpleRecursion

v [ Bsrc

¥ §3 (default package)
b [1] RecursionDemo.java

» B JRE System Library [Java SE 6 (MacOS

b (22 StatementsAndOperators

public static void main(String[] args) {
}

% % |G EEE|#8-r5- -0

[£: Problems. f@ Javadoc ﬂa Declaration fE Console §2

<terminated> OAODemo [Java /5ystem/Library/

chines/1.6.0.jdk/Cs /Home /bin/java (Jun 29, 2012 10

[% Package Explorer 53 =0 =8

public class RecursionDemo {

I =% BankAccount
P (=2 BeesAndFlowers
I (=% ControlFlowDemo

@ public static long factoriallterative(int n) {
long result - 1;
for (int 1 = 1; 1 <= n; i44) {

b 22 Exercise2 result = result * i;
¥ =2 Inheritance

b (=2 OverloadAndOverride return result;

¥ (=2 simpleRecursion ¥

v [ @EBsrc |

¥ 3 (default package}

I [J] RecursionDemo.java =

» EAIRE System Library [Java SE 6 (MacOS

I (=% StatementsAndOperatars ¥

public static void main(String[] args) {
System.out.printin(factorial Iterative(5));

[21 Problems f@ Javadoc f@ Declaration fEI Console 22

® % |G Gl & E | = B-73-= 0

Demo [Java Application] /System/Library/java/JavaVirtualMachines/ 1.6.0.jdk/Contents/Home /bin/java (Jun 28, 20
Ei, ich hab so schoen 25.8 mg Pollen gesmmelt! = 120
75.2
Ei, ich hab so schoen 18.8 mg Pollen gesmmelt!
65.9
Sum sum sum, ei wie ist die Welt so schoen!
brumm
Sum sum sum, ei wie ist die Welt so schoen!
brumm b
4
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® @

=8 =8
<:=?>| - public class RecursionDemo {
nl
»=> BankAccount = public static long factoriallterativeCint n) {
» = BeesAndFlowers long result - 1;
22 ControlFlowDemo for (int 1 = 1; i <= n; i44) {
b 1= Exercise2 result = result * i;
»2 Inheritance }
b 1= OverloadAndOverride return result;
¥ 5 SimpleRecursion }
v, . . . . .
e 'n = public static long facterielRecursiveCing.nd { =
¥ i (default package) |
] RecursionDemo java }
» =i JRE System Library [Java SE 6 (MacOS.
b 12 statementsAndOperators E public static void main(String[] args) {
System.out.printin{factorialIterative(5));
}
Ll
|5 Problems | @ Javadoc [[2} Declaration B console 2 * %|G&EEE a9 =8
rer Recur Dava ication] /System/Library;] 1.6.0.jdk/Contents /Home /bin java (Jun 29, 20’
120
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4 Recursion

(NI IRE AR INRE TNM

* Recursion: Divide a given problem into subproblems of the same type
* One or more base cases

* Rules to reduce other cases towards base case

* Example:
1 ifn=0,

* Factorial
actoria (mn=1)n ifn >0
1 ifn=1,
*  Fibonacci 1 ifn=2,
fln—=1)+ f(n—-2) ifn=>2

[T INRY TNNE YYREINRS TNRY-TNRE TN

Notizen durch Klicken hinzufiigen

Folie 92 von 140

$-0-Q | HE &S S|P S EN e | &g 45 0-Q | #er
-8 =a [% Package Explorer 52 =8 ==
<:=7>| 3~ public class RecursionDemo { G:c»‘ P public class RecursionDemo {
nl J
’%““"WW"”‘ = public static long Factoriallterative(int n) { ’%BB"WW“"‘ = public static long factoriallterative(int n) {
» =2 BeesAndFlowers long result - 1; » (= BeesAndFlowers Tlong result - 1;
22 ControlFlowDemo for (int 1 = 1; i <= n; i44) { » (2% ControlFlowDemo for (int 1 = 13 1 <= n; i+4) {
» 2 Exercise2 result - result * i; » = Exercise2 result = result * i;
»2 Inheritance (= Inheritance
» = OverloadAndOverride return result; » (=2 OverloadAndOverride return result;
¥ 4 simpleRecursion } ¥ 2 SimpleRecursion
Vst @ - public static long foctorialRecursiveCint m) { ¥ fsre ‘o & public static long factorielRecursivaCing.n) 1 =
v@&:mn package) iF (- 0) { YﬂEefault package] iF (=B {
¥ iy] RecursionDemo.java return 1; ¥ ] RecursionDemo.java return 1;
» =i JRE System Library [Java SE 6 (MacOS. } else { » =IRE System Library [Java SE 6 (MacOS } else {
b 12 statementsAndOperators long tmp = | = I (=% StatementsAndOperatars long tmp = factorialRecursive(n - 1);
} }
¥
= public static void main(String[] args) {
System.out.printin{factorialIterative(5)); El public static void main(String[] args) {
System.out.printin(factoriallterative(5));
¥
}
¥
Ll L]
|5 Problems | @ Javadoc [} Declaration | E] Console 52 %X %|GEEE|#8-r5- -0 &1 Problems [ @ Javadoc [ Declaration | E] Console 52 % % [ B BB [ 8- 0O
ter Recur Dava ication] /System/Library/| 1.6.0.jdk/Contents [Home /bin {java (Jun 28, 20° Demo [Java Application] jSystem/Library/Java/JavaVirtualMachines /1.6.0.jdk/Contents [Hi bin/java (Jun 29, 20°
120 120
“ e
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0 e e % o
45 Debug 58 e e ¥ = O (69- variables 13 . © Breakpoims| Tichdal=
[# Package Explorer £2 =8 =0 ¥ [ RecursionDema [Java Application] Name Value
Gle ~ public class Recursionbeno { ¥ &2 RecursionDemo at localhost:46254 © args String[0] (id=15)
. ¥ ® Thread [main] (Suspended (breakpoint at line 22 in RecursionDemol)
"&J“”WW““ = public static long FactoriallterativeCint n) { = RecursionDemo.main(String[]} line: 22
”%“"“"dnm“ long result - -] ssystem/Library/Java/JavaVirtualMachines /1.6.0.jdk/Contents/Home/bin/java (un
b 122 ControlFlowDemo for (int i = 1; i <= ny i44) {
b 1= Exercise2 result = result * i;
»2 Inheritance }
» 2 OverloadAndOverride return result;
¥ 5 SimpleRecursion }
TP e public static long foctorialRecursive(int n) { T
¥ i (default package) iF (ne- @) T [ = I
¥ (] RecursionDemo.java return 1; = B |5 outline 2 =0
» mhJRE System Library [Java SE & (MacOS } else { .
b (2 statements AndOperators long tmp - factorialRecursive(n - 1); N cl::“;"’ L r BRsew”
e -
2 return n % tops] = long tmp = factorialRecursive(n - 13; 7 ®, RecursionDemo
return n * tmp; @ ®factoriallterative(int) - long
} } o © factorialRecursive(int) ; long
5 .
= public static void main(String[] args) { ¥ © *main(String(l) : void
System.out.printin(foctorialIterative(5)); . public static void main(String[] args)
System.out.println( factorial Iterative(5));
} =3 System. out_println( factorialRecursive(5));
1
u
=] }
]
|5 Problems | @ Javadoc [[2} Declaration B console 2 * %|G&EEE a9 =8 s
<terminated> RecursionDemo [Java Application] /System/Library. /1.6.0.idk/Contents /Home /bin/java Jun 29, 20"
120 & conscle 52 aﬁskﬂ = ‘
RecursionDemo [Java Application) /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents /Home /bin/java Jun 29, 2012 10:44:43 AM)
120
IR
] o® Writable Smartinsert | 16:28 ] / | o® Writable Smartinsert | 22:1 ]
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(Charged) Fr. 29. Jun 10:44

B= (=} (Charged) Fr.29.Jun 10:45 Q
|®& &% 4% ° . 88 |2- | BHE] %0 |®s ] & 18- 61 %0 o e 2}
B B[22 .25 [F[ . T T O)[0- variables R O Breakpoints| g~ -0 o> 3.2 @25 || . T = Ot variables 1 . Breakpoims|
¥ [ RecursienDemo [Java Application] Name Value nDemo [ava Application] Name Value
¥ & RecursionDemo at localhost: 49254 @n 5 ¥ &® RecursionDemo at localhost:49254 ©n 5
¥ 4 Thread [main] (Suspended) ¥ i Thread [main] (Suspended)
RecursionDe
= RecursionDemo.main(String()) line: 22 = RecursionDemo.main(String(J} line: 22
o ISystem/Library/Java/lavaVirtualMachines/ 1.6.0.jdk/Contents/Home/bin fjava (un s /System/Library/Java/javavirtualMachines / 1.6.0.jdk/Contents/Home /bin/java (Jun
[ = — T4l [ == —3 Jalr
[3] RecursionDemo.java 53 = 8 [ 5% outline 53 =a [3] RecursionDemo.java 53 = B |5 outline 2 =08
¥ r EERY e T ¥ r EERL e WY
= public static long factorialRecursive(int n) { ¥ ®, RecursionDemo = public static long factorialRecursive(int n) { v @, Recursionbema
> RFII=I00L © * factorialiterative(int} - long if (no-- ) { @ S factoriallterative(int) - long
return 1; @ ° factorialRecursive(int) : long return 1; & © factorialRecursive(int) : long
} else { @ ° main(String[]} - vald } else { @ 5 main(String(]) - void
long tmp = factorialRecursive(n - 1); > long tmp = factorialRecursive(n - 1);
return n * tmp; return n * tmp;
} ¥
} }
= public static void main(String[] args) { = public static void main(String[] args) {
System.out.printIn(factorialIterative(5)); ~ System.out.println{factoriallterative(5)); e
2 System.out.printin(factorialRecursive(5)); bl £l System.out.println{factorialRecursive(5)); | B
} b } b
E console 82 @Tasks] ]} = E-r5-70 B consale 52 @Taskﬂ ] ‘ = B-r9-=0
Demo [Java Application] /System/Library/lava/JavaVirtualMachines/1.6.0.jdk/Contents/ bin/java Jun 29, 2012 10:44:43 AM) RecursionDemo [Java Application] /System/Library/Java/lavaVi hines /1.6.0.jdk/Contents /Home /bin /java (un 29, 2012 10:44:43 AM)
120
g e
| | PEl |
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F3 &l a r3 fat (a)
a8 JE s d -0 | BdS & 6B |0 |85 ]|-0-% @2 -] ¢ & 1451+ 5o 10 o e
B B [3w e S |F[ 7T 0|0 varasles 2 % sreakpoints| %@~ o0 o> | = =[] T = 0@ variasles 5 % sreakpoinss| e
¥ [7] RecursionDemo [Java Application] Name Value ¥ [3] RecursionDemo [Java Application] Name Value
¥ & RecursionDemo at localhost: 49254 wn a ¥ &® RecursionDemo at localhost:49254 ©n 5
¥ @ Thread [main] (Suspended) ¥ /P Thread [main] (Suspended)
RecursionDemo.factorialRecursive(int) line: 12
= RecursionDemo.main(String[]) line: 22 RecursionDemo.main(String[]) line: 22
5 /System/Library/Java/JavavirtualMachines/1.6.0.jdk/Contents /Home/bin /java Qun s /System/Library/Java/JavaVirtualMachines /1.6.0.jdk/Contents/Home/bin/java Jun
[ = — T4l [ == —3 Jalr
[3] RecursionDemo.java 53 = 8 [ 5% outline 53 =a [3] RecursionDemo.java 53 = B |5 outline 2 =08
i r BlhERs e v Y ¥ r BlER e~
= public static long factorialRecursive(int n) { ¥ ®, RecursionDemo = public static long factorialRecursive(int n) { v @, Recursionbema
> RFII=I00L © * factorialiterative(int} - long if (no-- ) { @ S factoriallterative(int) - long
return 1; @ ° factorialRecursive(int) : long return 1; & © factorialRecursive(int) : long
} else { @ ° main(String[]} - vald } else { @ 5 main(String(]) - void
long tmp = factorialRecursive(n - 1); ES long tmp = factorialRecursive(n - 1);
return n * tmp; return n * tmp;
¥
} }
= public static void main(String[] args) { e public static void main(String[] args) {
System.out.printIn{faoctorial Iterative(5)); e System.out.println(factoriallterative(5)); | =
2 System.out.printIin(factorialRecursive(5)); bl 2 System.out.println(factorialRecursive(5)); | B
1 b 1 b
B console &2 @Tasks] ] = A e | & conscle 52 @Taskﬂ = ‘
Demo [Java Application] /System/Library/lava/JavaVirtualMachines/1.6.0.jdk/Contents/ bin/java Jun 29, 2012 10:44:43 AM) RecursionDemo [Java Application] /System/Library/Java/lavavi hines/1.6.0.jdk/Contents/Home/binfjava (un 29, 2012 10:44:43 AM)
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Q

B= (=] (Charged) Fr. 29. Jun 10:47

= e (a)
s . |EBE-|BAE| 30 |®&0 £ | ¥ 5 . .
B 8 [3® e S |F[ T 0|0 variables 52 % sreakpoints| %@~ o0 o> 2% = T | ¥ = 0|0 variables 53 - % breakpoints|
¥ [7] RecursionDemo [Java Application] Name Value Demo [Java Application] Name Value
¥ & RecursionDemo at localhost: 49254 ¥ &® RecursionDemo at localhost:49254
¥ 4 Thread [main] (Suspended) ¥ i Thread [main] (Suspended)
RecursionDemo. factorialRecus
RecursionDemo. factorialRecursive(int) line: 15 RecursionDemo.factorialRecursive(int) line: 15
= RecursionDemo.main(String[]) line: 22 RecursionDemo.factorialRecursive(int) line: 15
5 /System/Library/Java/JavavirtualMachines/1.6.0.jdk/Contents /Home/bin /java Qun RecursionDemo.factorialRecursive(nt) line: 15
RecursionDemo.factorialRecursive(int) line: 15
= RecursionDemo.main(String[)) line: 22
s /System/Library/Java/JavaVirtualMachines /1.6.0.jdk/Contents/Home/bin/java Jun
[ = — T4l [ == —3 Jalr
[3] RecursionDemo.java 53 = 8 [ 5% outline 53 =a [3] RecursionDemo.java 53 = B |5 outline 2 =08
i r BlhERs e v Y ¥ r BlER e~
= public static long factorialRecursive(int n) { ¥ ®, RecursionDemo = public static long factorialRecursive(int n) { v @, Recursionbema
> RFII=I00L © * factorialiterative(int} - long if (no-- ) { @ S factoriallterative(int) - long
return 1; @ ° factorialRecursive(int) : long return 1; & © factorialRecursive(int) : long
} else { © ° main(String[]} : void } else { © S main(String[l) - void
long tmp = factorialRecursive(n - 1); ES long tmp = factorialRecursive(n - 1);
return n * tmp; return n * tmp;
} ¥
i }
= public static void main(String[] args) { e public static void main(String[] args) {
System.out.printIn{faoctorial Iterative(5)); e System.out.println(factoriallterative(5)); | =
2 System.out.printIin(factorialRecursive(5)); bl 2 System.out.println(factorialRecursive(5)); | B
1 b 1 b
EJ Console £ ¢4 Tasks | s £ E-r9- =0 B Conscle 2 & Tasks| = N
Demo [Java Application] /System/Library/lava/JavaVirtualMachines/1.6.0.jdk/Contents/ bin/java Jun 29, 2012 10:44:43 AM) RecursionDemo [Java Application] /System/Library/Java/lavavi hines/1.6.0.jdk/Contents/Home/binfjava (un 29, 2012 10:44:43 AM)
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