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[m) = 1sses, Objects, Inheritance m«] 1sses, Objects, Inheritance

Why do we need constructors? Example:
* Ensure complete and consistent initialization after object creation

* Access superclass constructors:
Construct object according to definition of superclass, then add specifics

e, String lName)

*  Provide constructors for respective use-cases

JniqueTaxIdentifier(); // side-effect

public
C extends Person {
long matrikelNr;

public

public i

public Bicycle(int c, int s, int g) {
cadence = c;

speed = s;

: gear = gy iclass Tan Bicycle ({

i } i public int numberOfDrivers; T oo ooooooooooooooooooooooooooooooosoooooy
i public Bicyecle (int g) { : public Tandem(int <, int s, int g, int n) {

: cadence = 0; i super(c, s, g);

i speed = 0; i numberOfDrivers = n;

; gear = g; P

P i

T e e
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Example:

class Person {
String firstName;
String lastName;
long taxIdent;

Person(String fName, String lName) {
firstName = fName;
lastName = 1Name;
taxIdent = createUniqueTaxIdentifier(};
}
}

// side-effect!

class Student extends Person {
long matrikelNr;

Student (String fName, String lName, long matrikel)

tName) ;
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Example:

class Person {
String firstName;
String lastName;
long taxIdent;

Person(String fName, String lName) {
firstName = fName;
lastName = 1Name;
taxIdent = createUniqueTaxIdentifier(};
}
}

// side-effect!

class Student extends Person {
long matrikelNr;

1g lName, long matrikel)
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Parameters

* parameter list: Passing parameters to methods or constructors

class SomeClass {

public int doSomething(int primitiveParameterl,

double primitiveParameter?,
SomeClass referenceParameter)

{
int somelInt = 17 + 9;
primitiveParameterl = 0;
referenceParameter = null;
return somelnt;

}

}
* Passing primitive type parameters: Call By Value

Changes to parameter have no effect outside of method or constructor

int x = 1;

SomeClass someObject = new SomeClass();

int y = doSomething(x, 2.345,

someObject) ;

// At this point, x still has value 1.
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Parameters

* parameter list: Passing parameters to methods or constructors

class SomeClass {

public int doSomething(int primitiveParameterl,

double primitiveParameter?2,
SomeClass referenceParameter)

{
int somelInt = 17 + 9;
primitiveParameterl = 0;
referenceParameter = null;
return somelnt;

}

}
* Passing primitive type parameters: Call By Value

Changes to parameter have no effect outside of method or constructor

int x = 1;

SomeClass someObject = new SomeClass();

int y = doSomething(x, 2.345, someObject);

// At this point,

x still has wvalue 1.
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Parameters

* parameter list: Passing parameters to methods or constructors

class SomeClass {
public int doSomething (int primitiveParameterl,
double primitiveParameter2,
SomeClass referenceParameter)

int scmeInt = 17 + 9; |
primitiveParameterl = 0; - body

referenceParameter = null; |
return somelnt;

}

* Passing reference type parameters: ALSO Call By Value (!!)
Changes to parameter ITSELF have no effect outside of method or constructor

int x = 1;

SomeClass someObject = new SomeClass({();

int y = doSomething(x, 2.345, someObject);

// Bt this point, someObject still references
// the same object (someObject != null).

[m) = 1sses, Objects, Inheritance

Parameters

* However, passing reference type parameters can be used to modify
objects or arrays with a lasting effect:

public void doSomethingElse (int[] refParameter) {
for (int i=0; i<refParameter.length; i++) {
refParameter[i] = 47;

public void anotherMethod() {
int[] somelArray = { 1, 2, 3, 4, 5 };
doSomethingElse (somelArray) ;
for (int i=0; i<someArray.length;
System.out.print ("#" + i + ":
}

i++) {
" + someArray([il);

}
=

output will be: #0: 47 #1: 47 #2: 47 #3: 47
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Parameters

* However, passing reference type parameters can be used to modify
objects or arrays with a lasting effect:

public void doSomethingElse (int|]
for (int 1=0;

refParameter) {
i<refParameter.length; i++) {

refParameter[i] = 47;

public void anotherMethod() ({
int[] someArray = { 1, 2, 3, 4, 5 };
doSomethingElse (somelArray) ;
for (int i=0; i<someArray.length;
System.out.print ("#" + 1 + ":
}

i++) {
" + someArray[i]

—>

output will be: #0: 47 #1: 47 #2: 47 #3: 47

m«] 1sses, Objects, Inheritance

Why is this so?
MemOory (simplified model)

* Remember: Reference type
variables point to an object of
the reference type

1149 someArray
* Call By Value means: When
method or constructor is o0
called, copies of corresponding 1151
variables' values are passed 1152
* Once method returns:
Copies are destroyed 1327 refParameter

* Reference type variables may
be used to manipulate
something OUTSIDE the
method (or constructor).

=> "Side effect"

)i

<1150>
0
0
9

<1150>
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The special value null

* null points to "nothing"

Bicycle bikel = new Bicycle();

Bicycle sameBike = bikel;

MEMOTY (simplified model)

cellnr | cell name | cell content

1149 Dbikel <1150>
1150 Dbikel.cadence 0
1151 Dbikel.speed 0
1152 bikel.gear 1

1327 sameBike <1150>
[m|2]asses, Objects, Inheritance
Returning values
* Methods may return a value (corresponding to declared ):

public long fakultaet(int n)

long result = 1;

for (int i=2; i<=n; i++)
result = result * i;

}

return result;

{

public static void main(String[] args) {

long x = fakultaet (5);

[m|a]3sses, Objects, Inheritance

The special value null :

* null points to "nothing"

Bicycle bikel = new Bicycle();
Bicycle sameBike = bikel;

sameBike = null;
// Has no effect on bikel.

m«] 1sses, Objects, Inheritance

Returning values

MemOory (simplified model)

cellne | cellname | cell content |

1149 bikel <1150>
1150 bikel.cadence 0
1151 Dbikel.speed 0
1152 bikel.gear 1

1327 sameBike null

v

* Aside from primitive types, references can be returned as well:

public Bicycle goGetABike () {
return new Bicycle();

}

System.out.println("Faculty of 5 is " + x + ".");
}

* General form: return expression;

Returns the value of expression

public double[] iWantRandomMumbers () {
double[] result = new double[1l0];
for (int 1=0; i<result.length; i++) {
result[i] = Math.random();
}
return result;
}
public static void main(String[] args) {
Bicycle bike = goGetABike();
double[] myShinyNewArray = iWantRandomNumbers () ;

Corresponding objects/arrays are not "destroyed" (Remember: Reference

type variables hold references to the objects, not the objects themselves!)
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Returning values Returning values

* Aside from primitive types, references can be returned as well: * Aside from primitive types, references can be returned as well:

public Bicycle goGetABike () |

public Bicycle goGetABike () {
return new Bicycle();

return new Bicycle();

public double[] iWantRandomMumbers () {
double[] result = new double[10];
for (int i=0; i<result.length; i++) {
result[i] = Math.random() ;
}

return result;

public double[] iWantRandomMumbers () {
double[] result = new double[1l0];
for (int 1=0; i<result.length; i++) {
result[i] = Math.random();
}

return result;

public static void main(String[] args) { public static void main(String[] args) {
Bicycle bike = goGetABike(); Bicycle bike = goGetABike();

double[] myShinyNewArray = iWantRandomNumbers () ; double[] myShinyNewArray = iWantRandomNumbers () ;

* Corresponding objects/arrays are not "destroyed" (Remember: Reference .

Corresponding objects/arrays are not "destroyed" (Remember: Reference
type variables hold references to the objects, not the objects themselves!)

type variables hold references to the objects, not the objects themselves!)
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B&[e

I [=% ControlFlowDemo

. - . ) ercise.

» Methods can be called from inside and outside a class: e

b (24 OverloadAndOverride
bilde class Dlevele | b (2 StatementsAndOperators

public int cadence = 0;

public void changeCadence(int newCadence) {

cadence = newCadence; // also: this.cadence
1

public void someArbitraryNonsenseMethod () {
changeCadence (5) ; // also:
1
1

this.changeCadence

public static void main(String[] args) {
Bicycle bike = new Bicycle();
bike.changeCadence (10);

[2 Problems [ @ Javadoc [[€, Declaration [ Cansole 52 . BepA|# B-r§-= 0
// bike.cadence == 10; — | | | . x Jl
bike.someArbitraryNonsenseMethod() ;
// bike.cadence == 5;

* If needed, objects may refer to themselves as
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Project name: || |
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Location:  /Users/alex/rep/svn/wzw_ss2012 teil_java/workspace ( Browse.. )
JRE
() Use an execution environment JRE: JavaSE-1.6 )
@ use a project specific JRE:

(O Use default JRE (currently Java SE 6 (MacO5 X Default)) Configure IREs...

Project layout

() Use project folder as root for sources and class files
®) Create separate folders for sources and class files Configure default...

Working sets

[ Add project to working sets

Working sets: 2] ( seleat.. )
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<:=7>| - public class Flower { G:o‘ - public class Flower {
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¥ i} (default package) v £} (default package) (x] Flower] =

b [J] Flower.java ¥ [J] Flower java
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[# Package Explorer £2 =8

public class Flower {

¥ 1= BeesAndFlowers
v Hsrc
¥ [ (default package)
b [J] Flower.java
¥ = JRE System Library (Java SE 6 (MacOS
122 ControlFlowDemo
b = Exercise?
»2 Inheritance
» = OverloadAndOverride
b (22 StatementsAndOperators

double amountOfFollen;
= Flower(double initialAmountOfPollen) {
}

amount0fPollen = initialAmount0fPollen;

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

[}

B[ E-r-= 0

Android

Jalr

[% Package Explorer 53 =0

G:D‘ - public class Flower {

¥ (= BeesAndFlowers
¥ #src
v [ (default package)
¥ [J] Flower java

double amountOfPollen;

= Flower(double initialAmountOfPollen) {
amount0fPollen = initialAmount0fPollen;

P =4 JRE System Library [Java SE 6 (MacOS ¥
I (=% ControlFlowDemo
b 2 Exercise2 - Flower() {
(= Inheritance }

b (=2 OverloadAndOverride
I (=% StatementsAndOperatars

Jalw
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Android
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Writable Smart Insert
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[# Package Explorer £2 =8 [% Package Explorer 53 =0
e public class Flower { A public class Flower {
nl J
¥ > BeesAndFlowers double amountOfPollen; 7 Iz BeesAndFlowers double amountOfPollen;
¥ [#Esrc v #src
¥ 3 (default package) 5 Flower(double initialAmountOfPollen) {

b [J] Flower.java
¥ = JRE System Library (Java SE 6 (MacOS
» = ControlFlowDemo
b= Exercise2
»2 Inheritance
» = OverloadAndOverride
b (22 StatementsAndOperators

amount0fPollen = initialAmount0fPollen;

}
S Flower() {
] 8 anount0fPallen = Math.random(f
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Android

BupE[t E-r3-70

v [ (default package)
¥ [J] Flower java
» =LIRE System Library [Java SE & (MacOS
P (=4 ControlFlowDemo
b 22 Exercise2
(= Inheritance
b (=2 OverloadAndOverride
I (=% StatementsAndOperatars

= Flower(double initialAmountOfPollen) {
amount0fPollen = initialAmount0fPollen;

¥
= Flower() {
amount0fPollen = 288 * Hath.random(};
}

[21 Problems f@ Javadoc f@ Declaration fEI Console 22
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[# Package Explorer £2 =8 [3] *BAFDemo.java W =0 [% Package Explorer 53 = B[ [J] Flower.java =8
He - public class Flower { B9~ public class BAFDemo {
nl J
¥ > BeesAndFlowers double amountOfPollen; ¥ =~ BeesAndFlowers = public static void main(String[] args) {
M=ES V isre Flower f - new Flower(100);
v £} default package) 5 Flower(double initialAmountOFfPollen) { v [ (default package) System.out.printlnCf.amount0fPollen);
» [J] BAFDemo.java amount0fPollen - initialAmountOfPollen; » [J] BAFDemo.java
b [1] Flower.java } » [7] Flower java Flower f2 = new Flower(};
b B, JRE System Library (Java SE 6 (MacOS Flower() { ¥ =, JRE System Library [Java SE & (MacOS N System. out.printlh(F2. amount0fPollen;
» 124 ControlFlowDemo ower » (24 ControlFlowDemo
LOfPollen = 280 * Hath.random();
b 22 Exercise2 } amaun e 1en L (=2 Exercise2 }
» = Inheritance » =2 Inheritance
22 OverloadAndOverride } I (=2 OverloadAndOverride
b (= StatementsAndOperators b (=4 StatementsAndOperators
[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> BAFDemo Java Application] /System/Library/Java/JavaVirtualMachines/ 1.6.0.jdk/Contents/Home/bin/java (un 22, 2012 10: rminated> BAFDemo [Java Appli ISystem /Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java (un 22, 2012 10:
100.0 100.0
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[% Package Explorer 52 = B[ [1] Flower.java fm BAFDemo.java u =0 [2 Package Explorer 5% = O/ [J] Flower.java fm BAFDemo java _[@ Flyinglnsect java m =0
<:=7>| A4 | i 4;0‘ = |@_ public class FatFly extends FlyingInsefl =
5 public class FlyingInsect { 5
¥ 1= BeesAndFlowers (=) BeesAndFlowers 3
v (@#@src } v
¥ {f (default package) ¥ [ (default package)
» [J] BAFDemo.java ¥ [J] BAFDemo java
b [1] Flower java ¥ [J] FatFly.java
b [J] Flyinglnsect.java »# [J] Flower java
» = JRE System Library [Java SE 6 (MacOS » [J] Flyinginsect java
» 2 ControlFlowDeme » i, JRE System Library [Java SE & (MacOS
b = Exercise? P (=4 ControlFlowDemo
»2 Inheritance (=2 Exercise2
» = OverloadAndOverride » =2 Inheritance
b (22 StatementsAndOperators I (=2 OverloadAndOverride

b (=4 StatementsAndOperators
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<terminated> BAFDemo [Java Application] /System /Library/Java/lavaVirtualMachines/ 1.6.0.jdk/Contents fHome/bin fjava (un 22, 2012 10: rminated=> BAFDemo [Java A /System/Library/Java/)avaVirtualMachines/1.6.0.jdk/Contents/Home /bin/java Qun 22, 2012 10:
108.8 108.8
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[EERE AR R R 35 Debug 52 i ] 22 0 % || ¥ T O)[e variables 52 % sreakpmms] 0 Y70
|% Package Explorer 52 = B || [1] Flower.java [3] Flyinglnsect.java W [3] FatFly.java ] =0 v [] BAFDemo [Java Application] Name Value
= | = public class BAFDemo { ¥ §@ BAFDemo at localhost-49260 © args Stringl0] (id=15)
. ) ¥ % Thread (main] (Suspended (breakpeint at line 11 in BAFDemal) rof Flower (id=16)
¥ > BeesAndFlowers = public static void main(String[] args) { = BAFDemo.main(String[]) line: 11 o2 Flower (id=18)
v @ src Flower f - new Flower(180); 551 fSystem/Libraryflava/JavaVirtualMachines / 1.6.0.jdk/Cantents/Home/bin/java (Jun @ horst FatFly (id=19)
¥ 3 (default package) System.out.println(f.amount0fPollen);
» [J] BAFDemo.java
» [ FatFlyjava Flower f2 = new Flower();
b 1] Flower java System.out.print1n(f2.amount0fPallen);
¥ [J] Flyinglnsect java
FatFly horst = new FatFly(};
zmm System Library [Java SE 6 (MacO5| | o harst  eatRottenfood(); yaT>
b'&JCﬂn(mlFlnwDemn horst. FLySLow(); [ =
P Exercise2 1 [ Flower java [3] Fiyinginsect.java ] [3] FatFly.java W = 0|52 outline 52 =g
» B inheritance ublic class BAFDemo { a s . -
» 2 OverloadAndOverride i3 P 1% 8w o
» 4 statements AndOperators & public static void main(String[] args) { 'G-W‘S\FE’WD
Flower - new Flower(100); & ®main(String(l) - void
System. out.println(f.amount0fPallen);
Flower £2 = new Flower(};
System. out.println(f2.amount0fPollen);
FatFly horst - new FatFly();
s | horst.eatRottenFood();
horst. FlySlow(); ¥4
} =
{2l problems | @ Javadoc [[E} Declaration [ EJ console &3 ® %|&EEE 8- 9- =8
<terminated> BAFDemo [Java Application] /System /Library/Java/lavaVirtualMachines/ 1.6.0.jdk/Contents fHome/bin fjava (un 22, 2012 10: B console 13 & T“"q = ‘
100.0 BAFDemo [Java Application] /System/ Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java (un 22, 2012 10:07:24 AM)
67.71941707833678 160.0
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v (2] BAFDemo [Java Application) Name Value [% Package Explorer 53 = B[ [J] Flower.java [1] Flyinginsect java ] [3] FatFly java W =0
¥ &2 BAFDemo at localhost:49260 © args String[0] (id=15) Ble ~ public class BAFDemo {
v 4 Thread [main] (Suspended (breakpoint at line 11 i . =
¥l BeesAndFlowers = public static void main(String[] args) {
V isre Flower f - new Flower(100);
4 /System Library/Java lavaVirtualMachines/ 1.6.0.jdk/Cantents {Home/bin /java (Jun ¥ B @efault package) System. out.printin(f.amountOfPollen);
¥ [J] BAFDemo java
» [ FatFlyjava Flower £2 = new Flower();
» [1] Flower java System.out.printIn(f2.amount0fPallen);
. " DF"’"""":“”“’ FatFly horst = new FatFly();
- * BIRE Syster Library v SE 6 (4ac05 | o harst  catRottenFood();
= "y ] » 2 ControlFlowDemo horst. FlySlow();
= - = J
[7] Flower.java f@ BAFDemo.java flﬂ FlyingInsect java flﬂ FatFly.java 53 B85 outline 52 a ¥ = Exercise2 }
ublic class FatFly extends FlyingInsect { a SE|. - P 2 inheritance
P 4 ying Rt | » (= OverloadAndOverride 1
- void eatRottenFood() { +© FatFly ) b (=4 StatementsAndOperators
> System.out.println("YUK!"); 4 eatRottenFood( : void
}
}
— [2 Problems f@ Javadoc f@ Declaration fEI Console &3 ® % ‘ ‘ = E-r9-—0
Bl console 2 ¢ T“kq = = 8- rminated=> BAFDemo [Java Application] /System/Library/Java/)avaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java Qun 22, 2012 10:
BAFDemo (1ava Application] /System /Library/ i hines/1.6.0.jdk/Contents{Home/bin/java (un 22, 2012 10:07:24 AM) 100.0
109.9 70.64525150045965
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H = B || 1] Flower.java f@ BAFDemo.java 52 . [J] Flyinglnsect.java W [3] FatFly.java ] =0 [% Package Explorer 53 = B[ [J] Flower.java flﬂ BAFDemo.java f@ Flyinglnsect.java f@ FatFly.java m =8
<:=7>| 2 public class BAFDemo { fc»‘ - public class LittleBee extends FlyingInsect {
nl J
¥ > BeesAndFlowers = public static void main(String[] args) { ¥ =~ BeesAndFlowers double collectPollen(f]
M=LE3 Flower f = new Flower(100); ¥ (@#&#src
default package) System. out.println(f.amountfPollen); v {1 (default package) }
» [J] BAFDemo.java ¥ [J] BAFDemo java
» ) FatFly.java Flower F2 = new Flower(); » [7] FatFiy java
» 3] Flower.java System.out.print1n(f2.amount0fPallen); » 7] Flower java
. > F\ylnglr:e((.].wa Fatfly horst - new FatFly(); :mFlwlr;glnsemava
JﬂjRESys(em Library [Java SE 6 (MacOs| horst. eatRottenFood(); [7] LittleBee java
» 2 ControlFlowDemo horst. FlySTon(); » EJRE System Library [Java SE 6 (MacOS
b 22 Exercise2 } I (=% ControlFlowDemo
» = Inheritance b =2 Exercise2
22 OverloadAndOverride ¥
b (= StatementsAndOperators

(= Inheritance
b (=2 OverloadAndOverride
I (=% StatementsAndOperatars

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

% %G EE B 5.7 0

[21 Problems f@ Javadoc f@ Declaration fEI Console 22 » % ‘ E:| ‘ = B.r9.5 0
<terminated> BAFDemo [Java Application] /System/Library/Java/lavaVirtualMachines/ 1.6.0.jdk/Contents /Home/bin/java (un 22, 2012 10: rminated> BAFDemo [Java A JSystem/Library/lava/JavaVirtualMachines/ 1.6.0.Jdk/Contents/Home bin/java (Jun 22, 2012 10:
108.8 108.8
70.64525150945065 70.64525150045065
YUK YUK
BRUMM BRUMM
m G4 Yalw]
] o* (default package) - BeesAndFlowers,src ] P | o* Writable Smartinsert | 3:26 | .
4 4

BE & &P S EN

Eae| e84 30 G-

18 55 & |
181~ Flrto v v

~0-Q- |8 @

&lag v |BFE]%

e Ne=R
[l o e
[# Package Explorer £2 = B || 1] Flower.java f@ BAFDemo.java flﬂ Flyinglnsect.java flﬂ FatFly.java i;“ =0 [% Package Explorer 53 = B[ [J] Flower.java flﬂ BAFDemo.java f@ Flyinglnsect.java f@ FatFly.java m =8
=Y | - public class LittleBee extends Flyinglnsect { =Y ‘ - public class LittleBee extends FlyingInsect {
T L )
'%’E:‘::"d"m” @ = double collectPollen(double howMuch) { = '%:;“::"dﬂm” g = double collectPollen(Floner. flower,. .double. hawbuch) { =
¥ {3 (default package) } ¥ i (default package) ¥
» [J] BAFDemo.java ¥ [J] BAFDemo java
» [J] FatFly.java } ¥ [J] FatFlyjava ¥
¥ [J] Flower.java # [J] Flower java
¥ [J] Flyinginsect.java » [J] Flyinginsect java
I [J] LittleBee.java ¥ ] LittleBee.java.
» A JRE System Library [Java SE 6 (MacOS » EJRE System Library [Java SE 6 (MacOS
122 ControlFlowDemo I (=% ControlFlowDemo
b = Exercise? b =2 Exercise2
»2 Inheritance (= Inheritance
» = OverloadAndOverride b (=2 OverloadAndOverride
b 2 statementsAndOperators » |22 StatementsAndOperators
L L
[2l Problems. f@ Javadoc ﬂg Declaration fE Console 52 ® % | &EEE 2 B-rs-=1 15 Problems f@ Javadoc f@ Declaration fEI Console % x % ‘ ‘ = B.r5.= 0
<terminated: BAFDemo [Java Application] /System Library/Java/lavaVirtualMachines/1.6.0.jdk/ContentsHome /bin/java (un 22, 2012 10: rminated> BAFDemo [Java A /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home bin/java (Jun 22, 2012 10:
100.9 100.0
70.64525150945965 70.64525150945965
YUK! YUK!
BRUMM BRUMM
—————— Yalr | e 1 Jalr
] o* This method must return a result of type double Writable Smartinsert | 3:26 ] P | o* Writable
4

Smart Insert 4:9 ]



$5-0-Q |EG |5 |P 45 BT
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BE= (=} (Charged) Fr.

22.Jun 10:12 Q

Be 8B v |BAE] -0 |8 =

181~ Flrto v v

. G- | PAvEN
[l o e
[# Package Explorer £2 =8 [3] BAFDemo.java W [3] Flyinglnsect.java W [3] FatFly.java ]@ LittleBee.java ] =0 [% Package Explorer 53 =0 [3] BAFDemo.java W [3] Flyinglnsect.java W [3] FatFly.java ]@ LittleBee.java ] =8
<:=7>| - public class Flower { fc»‘ - public class Flower {
nl J
¥ jz> BeesAndFlowers double amountOfPollen; 7 [z BeesAndFlowers double amount0fPollen;
¥ i sec ¥ g sre
¥  (default package) @ Flower(double initialAmountOfPollen) { ¥ i} (default package) = Flower(double initialAmountOfFollen) {
» [1] BAFDemo.java amount0fPollen - initialAmountOfPollen; » [J] BAFDema java amount0fPollen - initialAmountOfPollen;
» [J] FatFly.java } ¥ [J] FatFlyjava ¥
b [1] Flower.java f ¥ ] Flower java .
¥ [1] Flyinglnsect.java - ower() { » [J] Flyinglnsect java - oner() {
amountOfPollen = 208 * Hath.random(); amountOfPallen = 288 * Math.random();
] LittleBee.java } ¥ ] LittleBee.java. }
» EhJRE System Library [Java SE 6 (MacOS » EJRE System Library [Java SE 6 (MacOS
22 ControlFlowDemo } » (= ControlFlowDeme 8 double harvestPollen(double. hosMuch) { H
b = Exercise? b =2 Exercise2 i
»2 Inheritance (= Inheritance 1
» = OverloadAndOverride b (=2 OverloadAndOverride
b (22 StatementsAndOperators I (=% StatementsAndOperatars ¥
L
@ Problems f@ J ﬂg Declaration fE Console 53 ® % | &EEE 2 B-rs-=1 15 Problems f@ Javadoc f@ Declaration fEI Console 2 x % ‘ B BB ‘ = B.55.7 08
<terminated: BAFDemo [Java Application] /System Library/Java/lavaVirtualMachines/1.6.0.jdk/ContentsHome /bin/java (un 22, 2012 10: rminated> BAFDemo [Java A /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home bin/java (Jun 22, 2012 10:
100.9 100.0
70.64525150945965 70.64525150945965
YUK! YUK!
BRUMM BRUMM
Jale Yalel
Writable Smart Insert 10:32 ]

e‘]J“ E'lv

Eoy L

18 55 & |

Writable Smart Insert

14:13 ]

~0-Q- |8 @

Ee a8 28B4 d]s

= e Ne=R
[l o e
[# Package Explorer £2 =8 [3] BAFDemo.java W [3] Flyinglnsect.java W [3] FatFly.java ]@ LittleBee.java ] =0 [% Package Explorer 53 = B[ [J] Flower.java flﬂ BAFDemo.java f@ Flyinglnsect.java f@ FatFly.java m =8
<:=7>| - public class Flower { fc»‘ - public class LittleBee extends FlyingInsect {
¥ 2 BeesAndFlowers double amountOFPollen; 7 [z BeesAndFlowers
¥ i sec v gsre
¥ (default package) & Flower(double initialAmountOfPollen) { ¥ (default package) double collectPollen(Floner. flower, double howMuch) { H
» [1] BAFDemo.java amount0fPollen = initialAmountOfPollen; » [J] BAFDemo java
» [J] FatFly.java } ¥ [J] FatFlyjava ¥
» ] Flower.java # [J] Flower java
» [1] Flyinglnsect.java - Flower(y { » [3] Flyinginsect java }
amountOfPollen = 288 * Math. random();
] LittleBee.java ¥ ] LittleBee.java.
» EhJRE System Library [Java SE 6 (MacOS » EJRE System Library [Java SE 6 (MacOS
b 24 CentrolFlowDemo double harvestPollen(double howMuch) { » [ ControlFlowDeme
b = Exercise? if (howMuch > amountOfPollen) { b =2 Exercise2
» 122 Inheritance howMuch = amountOfPollen; b (2 nheritance
» = OverloadAndOverride b (=2 OverloadAndOverride
b (22 StatementsAndOperators amount0fPollen - amountOfPollen - howMuch; I (=% StatementsAndOperatars
return howMuch;|
3
L
@ Problems. f@ Javadoc ﬂg Declaration fE Console 52 ® % | &EEE 2 B-rs-=1 15 Problems f@ Javadoc f@ Declaration fEI Console % x % ‘ ‘ = B.r5.= 0
<terminated: BAFDemo [Java Application] /System Library/Java/lavaVirtualMachines/1.6.0.jdk/ContentsHome /bin/java (un 22, 2012 10: rminated> BAFDemo [Java A /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home bin/java (Jun 22, 2012 10:
100.9 100.0
70.64525150945965 70.64525150945965
YUK! YUK!
BRUMM BRUMM
—————— Yalr | e 1 Jalr
] o® Writable Smartinsert | 18:24 ] P | o® Writable
4

Smart Insert 3:5 ]
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18 55 & |

ERe | 668 |

MIR=F =R A0 SR

e Fe=g

Jalr

= P 4e Em
[l o e
= B || 1] Flower.java f@ BAFDemo.java flﬂ Flyinglnsect.java flﬂ FatFly.java EH =0 [% Package Explorer 53 = B[ [J] Flower.java flﬂ BAFDemo.java f@ Flyinglnsect.java m =8
| - public class LittleBee extends Flyinglnsect { G:c»‘ - public class LittleBee extends FlyingInsect {
J
double amountOfPallenCollected = 8; '&:;ESA"WM'S double amountOfPollenCollected = @;
A sre
& = double collectPollen(Flower flower, double howMuch) { ¥ i} (default package) @ =  double collectPollen(Flower flower, doublldouble howMuch
¥ [J] BAFDemo java (x] double result = flower.harvestPollenChowMuch) =)
1 ¥ [J] FatFlyjava ¥
b [J] Flower java 4 amountOfPollenCollected
¥ ¥ [J] FlyingInsect java
¥ ] LittleBee.java.
» EhJRE System Library [Java SE 6 (MacOS » EJRE System Library [Java SE 6 (MacOS
I (=% ControlFlowDemo
b =2 Exercise2
(= Inheritance
» = OverloadAndOverride b (=2 OverloadAndOverride
b (22 StatementsAndOperators I (=% StatementsAndOperatars
L L
@ Problems. f@ Javadoc ﬂg Declaration fE Console 52 ® % | &EEE 2 B-rs-=1 15 Problems f@ Javadoc f@ Declaration fEI Console % ‘ = B.r5.= 0
<terminated: BAFDemo [Java Application] /System Library/Java/lavaVirtualMachines/1.6.0.jdk/ContentsHome /bin/java (un 22, 2012 10: rminated> BAFDemo [Java A /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home bin/java (Jun 22, 2012 10:
100.9 100.0
70.64525150945965 70.64525150945965
YUK! YUK!
BRUMM BRUMM

Writable Smart Insert 65:9 J

Yalel

YT

#= (] (Charged) Fr. 22.Jun 10:16 Q
BR300 | HE- | @ &P 4 ET

Writable Smart Insert

» i JRE System Library [Java SE 6 (MacOS

» = OverloadAndOverride
b (22 StatementsAndOperators

ElaE |z B0 w6 |8y PscED
[l o e
= B || 1] Flower.java [3] Flyinglnsect.java W [3] FatFly.java ] [3] LittleBee java ] =0 [% Package Explorer 53 = B[ [J] Flower.java [3] Fyinglnsect.java ] [3] FatFly.java
- public class BAFDemo { fc»‘ - public class BAFDemo {
J
= public static void main(String[] args) { ¥ =~ BeesAndFlowers = public static void main(String[] args) {
Flower f - new Flower(180); (s
System. out.println(f.amountfPollen);

Flower f2 = new Flower();
System.out.printin(f2.amount0fPollen);

FatFly horst = new FatFly();

horst.eatRottenFood();
horst. flySlow();

2} problems f@ J ﬂg Declaration fE Console 53 ® % | &EEE 2 B-rs-=1

<terminated> BAFDemo [Java Application] /System/Library/Java/JavaVirtualMachines/ L.6.0.jdk/Contents/Home/bin/java (un 22, 2012 10:
109.9

70.64525150945965
YUK!

BRUMM

Writable Smart Insert 14:-12 J

v [ (default package)
¥ [J] BAFDemo java
¥ [J] FatFlyjava
# [J] Flower java
» [J] Flyinginsect java
I [J] LittleBee.java

» EAIRE System Library [Java SE 6 (MacOS

I (=% ControlFlowDemo

b =2 Exercise2

(= Inheritance

b (=2 OverloadAndOverride

I (=% StatementsAndOperatars

Flower f - new Flower(100);
System. out.printlnCf.amount0fPallen);

Flower £2 = new Flower(};

System. out.printIn(f2.amount0fPollen);
FatFly horst - new FatFly();

horst . eatRottenFood();

horst. FlySlow();

LittleBee maya - new LittleBee();

maya.collectPollen(f, 18);

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

180.9

rminated> BAFDemo [Java A

/System/Library/JavafJavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java (Jun 22, 2012 10:

YUK!?
BRUMM

o®

124.89363979813895

Ei, ich hab so schoen 18.8 mg Pollen gesammelt!

Writable Smart Insert



E= (=] (Charged) Fr. 22.Jun 10:18 Q

B ]300 % | @®S -

@S ]

EJE'I B 0 Q- J

&

£l ta)
J & 50 & J
0 & |?¥. 2RT |.T$"f| ¥ = O||®-variables 2 . % nreakpoimq <t = ¥ =8 M i eelZ R ¥ 7 B 9 variables 2 . % ﬂfﬂ-‘kpmmq #HE T8
v [7] BAFDemo Java Application) Name Value v [7] BAFDemo (Java Application] Name Value
¥ &2 BAFDemo at localhost:49268 > o this LittleBee (id=23) ¥ & BAFDemo at localhost:49268 > o mis rlower (a=18)
¥ 4 Thread [main] (Suspended) b © flower Flower (id=18) ¥ i Thread [main] (Suspended) @ howMuch 10.0
= LittleBee.collectPollen(Flower, double) line: 6 © howMuch 10.0 tPollen(double) |

BAFDemo.main(String() line: 15 LittleBee.collectPollen(Flower, double) line: 6
o /system/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents /Home/bin /java (Jun = BAFDemo.main(String[]) line: 15
s sSystem/Library/Java/JavaVirtualMachines /1.6.0.jdk/Contents/Home/bin/java Jun

[ = — T4l [ == —3 Jalr
[1] Flower.java f@ BAFDemo.java flﬂ Flyinglnsect.java flﬂ FatFly.java f@ LittleBee.java 52 = 8 [ 5% outline 53 =0 [3] Flower.java &2 . [J] BAFDemo.java ] [3] Fyinglnsect.java ] [3] FatFly.java W [3] LittleBee.java W = B |5 outline 2 =8
public class LittleBee extends FlyingInsect { AR e ™ public class Flower { 2R e T
double amountOfPollenCollected = 8; v© LittleBee double amountOFPollen; v© Flower
2 amountOffollenCollected : double & amountOfPollen : double
= double collectPollen(Flower flower, double howMuch) { & collectPollen(Flower, double) : doub = Flower(double initialAmountOfFollen) {  © Flower(double)

» double result - flower.harvestPollenChonMuch); amount0fPollen = initialAmountOfPollen; 4 S Flowerf)
amountOfPollenCollected = amountOfPollenCollected + result; } N TS I e A
System.out.println("Ei, ich hab so schoen " + result + " mg Pollen gesanmelt!");
return result; = Flower( {

} amount0fPallen - 208 * Math.random();
}
}
= double harvestPollen{double howMuch) { A
> if ChowMuch > amountOfPollen) { |k
| ] howMuch - amount0fPollen; v
[ —————————— I

El Console 5 .4 Tasks| = [GuellEE[ B -5- =0 B Console 56 ) Tasks| - [

BAFDemo (Java Application] /System /Library/ ir hines/ L.6.0.jdk/Contents/Home/bin/java (un 22, 2012 10:17:56 AM) BAFDemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java (Jun 22, 2012 10:17:56 AM)

100.9 100.0

133.5127857962506 133.5127057962506

YUK! YUK!

BRUMM BRUMM

g e
| | PEl | | .

BB 0% &

@lad|a- BR300 O s |PIcEE]H-GH- 0

|6 8] @;?-J. 5 J ..v@@. .

35 Debug R @ |22 .23 || T |- varables 8 %% sreakpoints| e 35Debug 88 o> 22 %5 || T 7 00 variables 52 9 Breakpoinis|
v [7] BAFDemo Java Application) Name Value v [7] BAFDemo (Java Application] Name Value
¥ &% BAFDemo at localhost:49268 » @ this Flower ({id=18) ¥ &2 BAFDemo at localhost:49268
¥ 4 Thread [main] (Suspended) © howMuch 10.0 7 Thread [main] (Suspended)
= Flower.harvestPollen(double) line: 14 ( double) lin

LittleBee.collectPollen(Flower, double) line: 6 = LittleBee.collectPollen(Flower, double) line: 6
= BAFDemo.main(String[]) line: 15 ] /System/Library/Java/JavaVirtualMachines /1.6.0.jdk/Contents/Home/bin/java (un
5 /SystemjLibrary/Java/JavaVirtualMachines/1.6.0.jdk/Contents /Home/bin /java Qun

[ = = Tl [ == —3 Jalr
[3] BAFDemo.java W [3] Flyinglnsect.java W [3] FatFly.java ] [3] LittleBee java ] = 8 [ 5% outline 53 =0 [3] Flower.java flﬂ BAFDemo.java f@ Flyinglnsect.java f@ FatFly.java flﬂ LittleBee java 53 = B |5 outline 2 =8
public class Flower { AR e ™ public class LittleBee extends FlyingInsect { 2R e T
double amount0FPollen; O Flower double amountDFPollenCollected = @; v @ Lilebee
2 amountOffollen : double & amountOfPollenCollected  double
@ Flower(double initialAmountOfPollen) {' a “ Flower(double) = double collectPollen(Flower flower, double howMuch) { & collectPollen(Flower, double) : douk
amount0fPollen = initialAmountOfPollen; & © Flower() * double result = flower.harvestPollenChowMuch);
b & harvestPollen(double) - double amountOfPallenCollected = amountDfPollenCollected + result;
System.out.println("Ei, ich hab so schoen " + result + " mg Pollen gesammelt!");
@ Flower(} { return result;
amount0fPollen = 288 * Math.random(); 1
¥
= double harvestPollen(double howMuch) { ~
L if (howMuch > amountOfPallen) { i
howMuch = amountOfPollen; b4
[——————————— BRI
El console 53 @Tasks] ] £ B-r5-=0 El consale 52 @Taskﬂ = EE- o B.5.=0
BAFDemo (Java Application] /System /Library/ ir hines/ L.6.0.jdk/Contents/Home/bin/java (un 22, 2012 10:17:56 AM) BAFDemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java (Jun 22, 2012 10:17:56 AM)
108.9 100.9
133.5127857962506 133.5127057962506
YUK! YUK!
BRUMM BRUMM
@ ! ©
Writable Smart Insert 5:43
lo l 4 o | .



E= (=] (Charged) Fr. 22.Jun 10:20 Q

. 22.Jun 10:22 Q

@S ]

8l 30 G-

&

£l (a)
& 55 & | | 4% il
-
b ® |23 2T 3| T = O varables 52 % sreakpoints| e - -0 o e
v (2] BAFDemo [Java Application) Name Value [% Package Explorer 53 = B[ [J] Flower.java [3] Fyinglnsect.java ] [4] FatFly.java W [J] LittleBee.java W =0
¥ &2 BAFDemo at localhost-49268 ¥ o this LittleBee (id=23) = = public class BAFDemo {
=c»‘
¥ Thread [main] (Suspended) & amountOfPelienCollected 10.0 .
= LittleBee.collectPollenFlower, double) line: 8 » © flower Flower (id=18) ¥l BeesAndFlowers = public static void main(String[] args) {
BAFDemo.main(String(]) line: 15 @ howMuch 10.0 V (#sre Flower f - new Flower(108);
o /SystemLibrary/Java/lavaVirtualMachines/1.6.0.jdk/Contents {Home /bin fjava (Jun @ result 10.0 ¥ [ (default package) System.out.printin(f.amountOfPallen);
¥ [J] BAFDemo java
» ] FatFly java Flower £2 = new Flower();
» [1] Flower java System. out.println(f2.amount0fPollen);
:mF"’"I’“""““‘““ FatFly horst = new FatFly();
N iTE 1) LitleBeejava horst . eatRottenFoad();
[ -~ ] ! » SAIRE System Library [Java SE 6 (MacOS horst. FlySlow();
= = = J
[1] Flower.java f@ BAFDermo.java flﬂ Flyinglnsect. java flﬂ FatFly java f@ LittleBee.java 53 8 5= outline 52 a ¥ [z ControlFlowDeme
blic ol Litelen tends Flyingl L " s = b 22 Exercise2 LittleBee maya = new LittleBee();
public class Littledee extends Flyinginsec PRl e w » 2 Inheritance ° doubliaya. collectPollen(f, 10);
=0 5 .
double amountOfPollenCollected - 8; v LittleBee ¥ [=> OverloadAndOverride H
&  amountOfPollenCollectad : double I (=% StatementsAndOperatars
= double collectPollen(Flower flower, double howMuch) { a collectPollen(Flower, double) : douk ¥
double result - flower.harvestPollenChonMuch);
amount0FPollenCollected - amountOfPollenCollected + result;
System.out.printin("Ei, ich hab so schoen " + result + " mg Pollen gesanmelt!");
» return result;
}
}
—_— . [21 Problems f@ Javadoc f@ Daclaration fEI Console 22 ‘ = B.ri.= 08
rminated> BAFDemo [lava Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java (un 22, 2012 10
El Console 5 .4 Tasks| [l [ EE- £ B4 =0 100.0
BAFDemo [Java Application] /System /Library/ ir hines/1.6.0.jdk/Contents/Home/bin/java (un 22, 2012 10:17:56 AM) &3@;5127‘357952595
100.0
133.5127057962586 BRUMM
Yok Ei, ich hab so schoen 18.8 mg Pollen gesammelt!
BRUMM
Ei, ich hab so schoen 10.0 mg Pollen gesammelt!
Yalw]
g 0® Writable Smart Insert 15:18
| | PEl | | .

M- | E 0 E | %-0-Q | & @

@ladla-1BiE/3 0% |86 &0 S|P IcEN

s s P s ET

= @ﬁJJ

= B 35 Debug
J8ieGlemEe - [%v et e -
[# Package Explorer £2 = B || 1] Flower.java H@ Flyinglnsect.java W [3] FatFly.java ] [3] LittleBee java ] =0 [% Package Explorer 53 = B[ [J] Flower.java f@ BAFDemo.java f@ FatFly.java [1] ICanSting.java W”l =8
<§>| = public class BAFDemo { <:==D‘ - public class LittleBee extends FlyingInsect i

Y T
Vi BeesAndFlowers = public static void main(String[] args) { ¥ iy BeesAndFlowers double amount0FPollenCollected = 8;

¥ @ st Flower f = new Flower(100); v gsre

¥ i (default package)

System. out.printIn(f.amount0FPollen); v 5 (default package) = double collectPollen(Flower flower, double howMuch) {
» [J] BAFDemo.java

» [J] BAFDema java double result - Flower.harvestPollenChowMuch);
b 7] FatFlyjava Flower F2 = new Flower(); » 7] Fatfly java amount0fPallenCollected = amountOFPollenCollacted + result;
» 1) Flower.java System. out.println(f2.amount0fPollen); » 3] Flower,ava System.out.println("Ei, ich hab so schoen " + result + " mg Pollen gesammelt!");
> [0 Fyinginsect.java FatFly horst = new FatFly(}; » [1] Flyinginsect java return result;
I [J] LittleBee.java Y yUi

- ¥
horst. eatRottenFood(); » [1] ICansting java

» i JRE System Library [Java SE 6 (MacOS horst. FlySlon(); » [J] LirtleBee.java

b 122 ControlFlowDemeo

¥
» i, JRE System Library [Java SE & (MacOS
b = Exercise? LittleBee maya = new LittleBee(); P (=4 ControlFlowDemo
» 122 Inheritance i double tmp = faya.collectPollen(f, 18); 2 Exercise2
» 124 OverloadAndOverride 1 » [ Inheritance
b (22 StatementsAndOperators " I (=2 OverloadAndOverride
b (=4 StatementsAndOperators
L]
2} problems f@ J ﬂg Declaration fE Console 53 ® % | &EEE 2 B-rs-=1 12 Problems f@ Javadoc f@ Declaration fEI Console 2 x % ‘ B BB ‘ = B.55.7 08
<terminated: BAFDemo [Java Application] /System Library/Java/lavaVirtualMachines/1.6.0.jdk/ContentsHome /bin/java (un 22, 2012 10: rminated> BAFDemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java Jun 22, 2012 10:
100.9 100.0
133.5127057962506 133.5127057962506
YUK! YUK!
BRUMM BRUMM
Ei, ich hab so schoen 18.8 mg Pollen gesammelt!

Ei, ich hab so schoen 18.8 mg Pollen gesammelt!

] o® Writable Smartinsert | 15:22 ] | o®

Writable Smart Insert 1:53 J



dit Run Source r Navigate Search Project Window Help E= (=I (Charged) Fr. 22.Jun 10:24 Q m ) 4 & @D ™ : <> 4 E= (=T (Charged) Fr.22.Jun 10:24 Q

@ | 2 Java - BeesAndFlowers/src/LittleBee.java - Eclipse - [Usersfalex/rep/svn/wzw_ss2012 /teil_java/workspace (e ]
=l @ B % pebug &Java - |BE |- B30 |86 |®S V| P I EM 7 $5Debug [§Java
18- Gleto e v [EZER RS R TR
[# Package Explorer £2 = B || 1] Flower.java f@ BAFDemo.java flﬂ FatFly.java m@ ICanSting.java ]”1 =0 [% Package Explorer 53 = B[ [J] Flower.java f@ BAFDemo.java f@ FatFly.java f@ “LittleBee.java 52 . [J] ICanSting.java W”l =8
<:=7>| = |l public class LittleBee extends FlyingInsect implements ICanSting { = G:D‘ < g public class LittleBee extends FlyingInsect implements ICanSting { =
+ TaeesAndri @ Add unimplemented methods |1 methed to implement: T & Add unimplemented methods |1 method to implement:
Jfﬁus ndFlowers double am g Make type ‘LitleBee' abstract - ICanSting.sting() Erees ndFlowers double A & ke type ‘LittleBee' abstract - ICanSting.sting()
e [ Rename in file (382 R e £ Rename in file (362 R)
¥ [ (default package) S double €0 1 oo e in workspace (CE£R) v [ (default package) © double €8 e i workspace (CR)
» [1] BAFDemo.java doub P » 1] BAFDemo java doub P
» [J] FatFly.java anou ¥ [J] FatFly java amoul
» [1] Flower.java Syst » [J] Flower java Syst
» (1] Flyinglnsect java N ety » [1] Flyinglnsect java X retll
b [1] ICanSting.java ¥ [1] Icansting java
> [J] LittleBee.java } » [J] LittleBee.java }
b = JRE System Library (Java SE 6 (MacOS » =LIRE System Library [Java SE & (MacOS
» = ControlFlowDemo A Press Tab' from propasal table or click for focus P (=4 ControlFlowDemo A Press Ta' from proposal table ar click for focus
b 22 Exercise2 (=2 Exercise2
» = Inheritance » =2 Inheritance
22 OverloadAndOverride I (=2 OverloadAndOverride
b (= StatementsAndOperators b (=4 StatementsAndOperators
- |
2 Problems f@ Javadoc (@ Declaration fE Console 53 ® % | Ex BB E & | = EB-r9-=0 [*{ problems f@ Javadoc f@ Declaration fEI Console 53 x % =] ‘ = B-r5.=0
<terminated> BAFDemo [Java Application] /System/Library/Java/JavaVirtualMachines/ L.6.0.jdk/Contents/Home/bin/java (un 22, 2012 10: rminated> BAFDemo [lava Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java (un 22, 2012 10:
100.9 100.0
133.5127057062506 133.5127057962596
YUK! YUK!
BRUMM BRUMM
Ei, ich hab 50 schoen 18.8 mg Pollen gesammelt! Ei, ich hab so schoen 18.8 mg Pollen gesammelt!
AR Y4 »
J EI<> The type LittleBee must implem...tract method ICanSting.sting() ‘ Writable | Smart Insert 1:23 J 4 J Ij<> The type LittleBee must implem...tract method ICanSting.sting() | Writable ‘ Smart Insert 1:23 J 4
4 %
i dit Run Source r _Navigate Search Project Window Help #= (=] (Charged) Fr.22.Jun 10:27 Q i i dit Run Source r Navigate Search Project Window Help E= (=} (Charged) Fr.22.Jun 10:27 Q

[1] [ %5Debug &Java WE - 0-Q | BE | @S S|P £ 35Debug &Java
J8ie e Ge - [%v et e -
[# Package Explorer £2 = B || 1] Flower.java LittleBee.java W [1] ICanSting.java ] [3] AngryHornet.java W”z =0 [% Package Explorer 53 = B[ [J] Flower.java [3] LittleBee java ] [3] Icansting.java W [1] AngryHornet java ]”2 =8
<;=7>| <~ public class BAFDemo { . <’==c»‘ - public class BAFDemo { :
nl J
¥ iz BeesAndFlowers e public static void main(String[] args) { 7 = BeesAndFlowers = public static void main(String[] args) {
¥ e Flower f - new Flower(180); Ve Flower f - new Flower(100);
¥ [ (default package) System.out.println(f.amount0fPollen); ¥ 53 (default package) System. out.printlnCf.amount0fPallen);
¥ [J] AngryHornet.java ¥ [J] AngryHornet.java
» JJ) BAFDemojava Flower f2 = new Flower(); » [J] BAFDemo java Flower £2 = new Flower(};
» 1] FatFlyJava System.out.printin(f2.amount0fPollen); » 1] FarFly java System. out.printIn(f2.amount0fPollen);
:@ F:""‘"'j‘“" FatFly horst = new FatFly(); :DF:“‘""‘““ FatFly horst = new FatFly();
1] Flyinglnsect java horst. eatRottenFood(); [ Flyinglnsect java horst. eatRottenFood();
¥ 1] iCansting java horst. FlySlow(); » [J] icansting.java horst . FlySlow();
b [J] LittleBee.java b [J] LittleBee.java
¥ EiJRE System Library [Java SE 6 (MacOS LittleBee maya - new LittleBee(); » SAIRE System Library [Java SE 6 (MacOS LittleBee maya - new LittleBee();
22 ControlFlowDemo o double tmp - maya.collectPollenCF, 10); » (2 ControlFlowDemo 5 double tmp - maya.collectPollen(f, 18);
b = Exercise? . b =2 Exercise2 .
122 Inheritance maya.sting(); » (2 Inheritance maya.sting();
J i J N
> 1 OverloadAndOverride AngryHornet heiner - new AngryHornet(); » [ OverloadAndOverride AngryHarnet heiner - new AngryHornet();
b =% StatementsAndOperators heiner.sting(); » [z StatementsAndOperators heiner.sting();
heiner. flyFast(); heiner. flyFast();
| ) FlyingI| \
} L ¥ -
a ]
¥ L] 3 vm
2 Problems f@ Javadoc (@ Declaration fE Console 53 b & | 5 B8 & | =EB-r5>-=0 [*{ problems f@ Javadoc f@ Declaration fEI Console 53 ® % Iir=fE] ‘ = B-r9.= 0
<terminated> BAFDemo [lava Application] /System/Library/Java JavaVirtualMachines/ 1.6.0.jdk/Contents/Home/bin/java (un 22, 2012 10: rminated> BAFDemo [lava Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java (un 22, 2012 10
100.0 100.0
26.800287519433166 26.800287519433166
YUK! YUK!
BRUMM BRUMM
Ei, ich hab so schoen 18.8 mg Pollen gesammelt! Ei, ich hab so schoen 18.8 mg Pollen gesammelt!
Pieks. Tot. Pieks. Tot.
UEBERPIEKS. UEBERPIEKS.
MEGABRUMM MEGABRUMM
€ - -3 IS ————3 Talr
] o® Writable Smartinsert | 23:9 ] | o® Writable Smartinsert | 23:15 ]




dit Run Source r Navigate Search Project Window Help == (=T (Charged) Fr.22.Jun 10:28 Q i i dit Run Source r Navigate Search Project Window Help E= (=P (Charged) Fr.22.Jun 10:29 Q

=& [ #5Debug &'Java N3O Q |G- | @S S|P S i %Debug &Java
18- Gleto e v [EZER RS R TR
|% Package Explorer 52 = B || 1] Flower.java LittleBee.java W [1] ICanSting.java ] [3] AngryHornet.java W”z =0 [% Package Explorer 53 = B[ [J] Flower.java ! [3] LittleBee java ] [3] Icansting.java W [1] AngryHornet java ]”2 =8
<:=7>| - public class BAFDemo { . G:c»‘ - public class BAFDemo { '
nl J
¥ iz BeesAndFlowers e public static void main(String[] args) { 7 = BeesAndFlowers = public static void main(String[] args) {
¥ e Flower f - new Flower(100); Ve Flower f - new Flower(108);
¥ {i (default package) System. out.println(f.amountfPollen); v i (default package) System. out.println(f.amount0OfPallen);
¥ [J] AngryHornet.java ¥ [J] AngryHornet.java
» 7] 8AFDemo java Flower 2 = new Flower(); » ] BAFDemo java Flower f2 = new Flower();
» 1) FatFlyjava System.out.print1n(f2.amount0fPollen); » 7] FatFly.java System. out.println(f2.amount0fPollen);

¥ [J] Flower.java # [J] Flower java

FatFly horst = new FatFly(); FatFly horst = new FatFly();
¥ [ Flyinglnsect java harstYeatRott:nFuod(); v0O > [1] Flyinglnsect java horst’.‘:utRattenFoadC); v
¥ 1] iCansting java horst. FlySlow(); » [J] icansting.java horst . FlySlow();
b [J] LittleBee.java b [J] LittleBee.java
» mhJRE System Library [Java SE 6 (MacOS. LittleBee maya = new LittleBee(); b =4 JRE System Library [Java SE 6 (MacOS LittleBee maya = new LittleBee();
b & ControlFlowDemo . double tmp - maya.collectPallenCF, 18); b (22 ControlFlowDeme & double tmp - maya.collectPollen(f, 18);
b = Exercise? . b =2 Exercise2 .
» 2 Inheritance maya.sting(); » 2 Inheritance maya.sting();

J . 2 i
» 12 OverloadAndOverride AngryHornet heiner - new AngryHornet(); » [ OverloadAndOverride AngryHornet heiner - new AngryHornet();

b (22 StatementsAndOperators heiner.sting(}; I (=% StatementsAndOperatars heiner. sting();
heiner.flyFast(}; heiner.flyFast(}; 4
0 FlyingInsect Fi - maya; . FlyingInsect fi = maya;
L Fi.FlySlow(); L
} . .
b | b4
2 Problems f@ Javadoc (@ Declaration fE Console 53 ® % | Ex BB E & | = EB-r9-=0 [*{ problems f@ Javadoc f@ Declaration fEI Console 53 =] ‘ = B-r5.=0
<terminated: BAFDemo [Java Application] /System Library/Java/lavaVirtualMachines/1.6.0.jdk/ContentsHome /bin/java (un 22, 2012 10: rminated> BAFDemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java Jun 22, 2012 10:
100.9 76.60814750746931 P
26.809287519433166 YUK!
YUK! BRUMM
BRUMM Ei, ich hab so schoen 18.9 mg Pollen gesammelt!
Ei, ich hab so schoen 18.8 mg Pollen gesammelt! Pieks. Tot.
Pieks. Tot. UEBERPIEKS.
UEBERPIEKS. MEGABRUMM
MEGABRUMM BRUMM A
v
AR Talr
] o® ‘ Writable | Smart Insert 24:9 ] | o® | Writable ‘ Smart Insert 26:9 ]
4 A
i dit Run Source r _Navigate Search Project Window Help #= (=] (Charged) Fr.22.Jun 10:29 Q i i dit Run Source r Navigate Search Project Window Help E= (=} (Charged) Fr.22.Jun 10:30 Q

[1] [ %5Debug &Java WE - 0-Q | BE | @S S|P £ 35Debug &Java
181+ 5leto v [ 5ot e
[# Package Explorer £2 = B || 1] Flower.java M@ LittleBee.java W [1] ICanSting.java ] [3] AngryHornet.java W”z =0 [% Package Explorer 53 = B[ [J] Flower.java M@ LittleBee.java ] [3] 1cansting.java W [1] AngryHornet java ]”2 =8
Ble = (e static vold minCSirt e &le ~ (e stotic void mainCSint e
TaeseAndr @ public static void main(String[] args) { 2 T = public static void main(String[] args) { m
5 Beesandrlowers Flower f - new Flower(100); = BeesAndFlawers Flower f - new Flower(108);
¥ Bsrc System.out.println(f. amountDFPollen); Vi@ src System. out. printlnCF.amount0fPallen);
v [ (default package) ¥ [H (default package)
» [J] AngryHornet java Flower 2 = new Flower(); » [J] AngryHornet java Flower f2 = new Flower();
» [I) BAFDemo.java System. out.print1n(f2.amount0fPollen); » [J] BAFDemo java System. out.println(f2.amount0fPollen);
» [J] FatFly.java ¥ [J] FatFly.java
» [ FlowerJava FatFly horst - new FatFly(); » [ FlowerJava FatFly horst - new FatFly();
» [) Fiyinginsectjava horst. eatRottenfood(); » [) Fiyinginsect java horst. eatRottenFood();
yinginsect.) horst. FlySlow(); vinglnsect.) horst. FlySlow();
¥ [J] ICanSting.java ¥ [J] ICanSting.java
¥ [I] LittleBee.java LittleBee maya = new LittleBee(); > [J] LittleBee.java LittleBee maya = new LittleBee();
¥ B JRE System Library [Java SE 6 (MacOS| [, double tmp - maya.collectPollen(f, 10); » A IRE System Library [Java SE 6 (MacOS | [ double tmp - maya.collectPollen(f, 18);
122 ControlFlowDemo I (=% ControlFlowDemo
b 1= Exercise2 maya.sting(); b 22 Exercise2 maya.sting();
1= Inheritance . » [ Inheritance .
» & OverloadAndoverride AngryHornet heiner - new AngryHornet(); » (& OverloadAndoverride AngryHornet heiner - new AngryHornet();
b (22 StatementsAndOperators heiner.sting(; I (=% StatementsAndOperatars heiner. stina();
G heiner.flyFast(); P heiner.flyFast();
./ o/
FlyingInsect fi - maya; FlyingInsect fi - maya;
Fi.FlySlow(); Fi.flySlow();
fi = heiner; . fi - heiner; -
v o Fi. flySlon();! L]
2 Problems f@ Javadoc (@ Declaration fE Console 53 ® % | Ex BB E & | = EB-r9-=0 [*{ problems f@ Javadoc f@ Declaration fEI Console 53 =] ‘ = B-r5.=0
<terminated:> BAFDemo [Java Application] /System Library/Java/lavaVirtualMachines/1.6.0.jdk/ContentsHome /bin/java (un 22, 2012 10: rminated> BAFDemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java Jun 22, 2012 10:
76.60814750746931 = 76.60814750746931 P
YUK! YUK!
BRUMM BRUMM
Ei, ich hab so schoen 10.0 mg Pollen gesammelt! Ei, ich hab so schoen 10.8 mg Pollen gesammelt!
Pieks. Tot. Pieks. Tot.
UEBERPIEKS. UEBERPIEKS.
MEGABRUMM MEGABRUMM
BRUMM b BRUMM Y
- v
€ - -3 IS ————3 Talr
] o® Writable Smart Insert 27:9 ] | o® Writable Smart Insert 27:22 ]
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Overloading

* Overloading: Methods with same name but different parameters (types)

class OverloadingDemoClass {
public int doSomething() {
return 1 + 1;

}

public int doSomething | ; ) {
return param + 2;
}
}

public static void main(String[] args) {
OverlecadingDemoClass odc = new OverloadingDemoClass();
int resultl = odc.doSomething();

int result?2 = odc.doSomething(33);

*  Method signature comprised of name and parameter types

=)« 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:

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

* Encapsulate a set of classes and interfaces

* Hierarchical organization

* Examples: java.math, de.tum.wzw

m|a]3sses, 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 | Class & Subclasses | Package | World |
v v v

* <no modifier>:

public v

protected v v v
no modifier v v

private v

m|«] 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 | Class & Subclasses | Package | World
v v v

* <no modifier>:

public v

protected v v v
no modifier v v

private v
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Access Modifiers (final, static)

* Access modifiers:

* static:

+ final:
« fields: cannot be changed (constants)
*  methods: cannot be overridden (later)
* classes: cannot be subclassed

final class MyClass {
static int
final int

sameValueForAllInstances = 3;
constantValue = 5;

static final int constantValueForAllInstances =
static void methodCOne() { /* N

final wvoid methodTwo () { /* =)

static final void methodThree() { /* ... */ }

m|= 1sses, Objects, Inheritance

Access Modifiers (final, static)

public final class MyClass {
public static int sameValueForAllInstances

public final int constantValue;

i

Example

3;

public static final int constantValueForAllInstances =

public MyClass (int cv) { constantValue = cv; }
public static void methodOne() { /* ... */ }
public final void methodTwo() { /* ... */ }
public static final void methodThree() { /*

public static void main(String[] args) {
MyClass ml = new MyClass (20);
MyClass m2 = new MyClass (30);
m2 .sameValueForAllInstances = 99;
System.out.println(ml.sameValueForAllInstances);
System.out.println(m2.sameValueForAllInstances);
System.out.println(MyClass.sameValueForAllInstances);
System.out.println(ml.constantValue);
ml.constantValue = 77;
MyClass.methodOne () ;
ml .methodTwo () ;
MyClass.methodThree () ;

*/

//
//
//
I
/I

field or method bound to class instead of object
class-method, class-variable as opposed to instance-method, instance-variable

i

99
99
89
20
ERROR

[m|a]3sses, Objects, Inheritance

Access Modifiers (final, static)

public final class MyClass {
public static int
public final int

sameValueForAllInstances
constantValue;

public static final int constantValueForAllInstances

public MyClass(int cv) { constantValue = cv; }
public static void methodOne() { /* ... */ }
public final void methodTwo () { /* ... */ }

public static final void methodThree() { /* ... */

public static void main(String[] args) {
MyClass ml = new MyClass (20);
MyClass mZ = new MyClass(30);
m2.sameValueForAllInstances = 99;
System.out.println (ml.sameValueForAllInstances);
System.out.println (m2.sameValueForAllInstances);
System.out.println (MyClass.sameValueForAllInstances);
System.out.println(ml.constantValue) ;
ml.constantValue = 77;
MyClass.methodOne () ;
ml.methodTwo () ;
MyClass.methodThree () ;

m«] 1sses, Objects, Inheritance

Access Modifiers (final, static)

public final class MyClass {
public static int
public final int

sameValueForAllInstances
constantValue;

public static final int constantValueForAllInstances

public MyClass(int cv) { constantValue = cv; }
public static void methodOne() { /* ... */ }
public final void methodTwo () { /* ... */ }

public static final void methodThree() { /* ... */

public static void main(String[] args) {
MyClass ml = new MyClass (20);
MyClass m2 = new MyClass (30);
m2.sameValueForAllInstances = 99;
System.out.println (ml.sameValueForAllInstances);
System.out.println (m2.sameValueForAllInstances);
System.out.println (MyClass.sameValueForAllInstances);
System.out.println(ml.constantValue) ;
ml.constantValue = 77;
MyClass.methodOne () ;
ml.methodTwo () ;
MyClass.methodThree () ;

Example

3;

Example

3;

7/

/i
/7
v

i

i

99
99
99
20
ERRCR
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Access Modifiers (final, static)

public final class MyClass {
public static int
public final int

Example

sameValueForAllInstances = 3;
constantValue;

public static final int constantValueForAllInstances = 7;

public MyClass (int cv) { constantValue = cv; }
public static void methodOne() { /* whol
public final void methodTwo() { /* wao
public static final void methodThree() { /* ... */ }
}
public static void main(String[] args) {
MyClass ml = new MyClass (20);
MyClass m2 = new MyClass (30);
m2.sameValueForAllInstances = 99;
System.out.println(ml.sameValueForAllInstances); // 99
System.out.println(m2.sameValueForAllInstances) ; // 99
System.out.println(MyClass.sameValueForAllInstances); // 99
System.out.println(ml.constantValue); // 20
ml.constantValue = 77; // ERROR

MyClass.methodOne () ;
ml .methodTwo () ;
MyClass.methodThree () ;

[m|a]3sses, Objects, Inheritance

Access Modifiers (final, static)
public final class MyClass {

public static int
public final int

public MyClass(int cv) { constantValue

public static void methodOne () ( /*
public final veoid methodTwo () { /*

public static final void methodThree ()

public static void main(String[] args) {
MyClass ml = new MyClass (20);
MyClass m2 = new MyClass (30);
m2.sameValueForAllInstances = 99;

System.out.println (ml.sameValueForAllInstances);
System.out.println (m2.sameValueForAllInstances);

sameValueForAllInstances
constantValue;
public static final int constantValueForAllInstances

}

=/

System.out.println (MyClass.sameValueForAllInstances);

System.out.println(ml.constantValue) ;
ml.constantValue = 77;
MyClass.methodOne () ;

ml.methodTwo () ;
MyClass.methodThree () ;

}
@ r/=E»

Example

3;

i

99
99
99
20
ERRCR



