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% Package Explorer 32 =B

B %
B 2
E-{ BankAccount
{29 BeesAndFlowers
122 BicydeDemo
EH22 ControlFlowDeme
B sre
E1-H (default package)
[J] ControlFlowDema.ja
Bk IRE System Library [ire7]
Drittelebung
[ Erathostenes
529 Exceptions
(2 Fakutast
122 FioodFil
7122 Histogram
-4 ImageDemo
(2% InterfaceDemo
£-{=4 OverloadAndOverride
7122 Polymorphism
4 Quicksort
= SimpleRecursion

7122 StatementsAndOperators
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B8 (default package)
AngryHormet.java

[4] BeeDemo java

[3] Fatfly.java

[ Flower.java

[ FlyingInsect.java =
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[J] BeeDemojava 53 | [J] Flowerjava  [J] AngryHornet...

public class BeeDemo {

public static void main(String[] args) {
LittleBee willi = new LittleBee();
LittleBee maja = new LittleBee();
maja.sting();
willi.snooze();
Flower flowerl = new Flower();
maja.collectPollen(flowerl);
Flower flower2 = new Flower();
maja.collectPollen(flower2);
FatfFly puck = new FatFly();
puck. eatRottenFood();
AngryHernet horst = new AngryHornet();
horst.flyFast();
horst. flyslow();
puck. fly5low();
maja. flyslow();
ICanSting someStinger;
someStinger = horst;
someStinger.sting();

El Console

<terminated> ControlFlowDemo [Java lication] C:
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[# Package Explorer 57 =g
=%

=

& BarkAccount

124 BeesAndFloners

124 BicydeDemo

=4 ControlFlowDeme

[ERE .

(default package)

[J] ControlFlowDema.ja
B\ IRE System Library [ire7]
Drittelebung

Erathostenes

Fakultaet
FloodFill

InterfaceDema
OverloadAndOverride
Palymorphism
QuickSart
=4 SimpleRecursion
12J StatementsAndCperators
B uebungl

B src
B3 (default package)
AngryHornet.java

[J] LittleBee,java

publ

El Console 32

Window Help

Jauick Access

[J] BeeDemojava 5% [J] Flowerjava (3] AngryHomnet...  [J] FatFlyjava

ic class BeeDemo {

public static void main(String[] args) {
LittleBee willi = new LittleBee();
LittleBee maja = new LittleBee();

willi.snooze();

Flower flowerl = new Flower();
maja.collectPollen(flowerl);
Flower flower2 = new Flower();
maja.collectPollen(flower2);
FatFly puck = new Fatfly();
puck.eatRottenFood();
AngryHornet herst = new AngryHornet();
horst.flyFast();

herst. flyslow();

puck. fly5low();

maja. flyslow();

ICanSting someStinger;
someStinger = herst;
someStinger.sting();

ControlFlowDema [Java Applicatior]] C:\Program Files\Javaljre7\bin\javaw.exe (06.06.2014 03:04:42)
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B |[8? :va %5 Debug

[J] LittleBeejava [J] Flowerjava 53 | [J] AngyHomet.. 1] FatFlyjava > =g
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public class Flower {
double amount0fPollen;

% Package Explorer 32 =B [J] BeeDemo,java

B %

|»

H B BankAccount
(=2 BeesAndFlowers
H b BicydleDemo
{22 ControFlowDemo
B src
E-f (default package) 1
#[J] ControlFlowDemo.ja
Bk IRE System Library [ire7]
{22 DritteUebung I
B3 Erathostenes
529 Exceptions
E-{ Fakuitaet
=2 FloodFil
12 Histogram
-5 ImageDemo
B
B
B
E
B
B
E

double harvestPollen(double howtuch}{
ameunt0fPollen = amountOfPollen - howtuch;
return howtuch;

(2% InterfaceDemo

£-{=4 OverloadAndOverride

7122 Polymorphism

7122 QuickSort

-1=2 SimpleRecursion

7122 StatementsAndOperators

22 uebung m
B sre

&- B(defaultpa:kage) Bl Console 33 ®%| B EEE 8- -ri-= 0

AngryHornet.java <terminated> ControlFlowDemo [Java lication] C:\Program Files\Java'jre 7\bin\javaw.exe (06.06.2014 09:04:42]
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[3] Fatfly.java

[ Flower.java

- [1] FlyingInsect.java
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[# Package Explorer 52 = B [J] LitleBeejava  [J] BeeDemojava | [J] Flowerjava 53 | [I] AngryHomet..  [J] FatFlyjava > =5
Sl -
@ = - public class Flewer {
| F— = double amountOfPollen;

&> BankAccount

bj BeesAndFlowers e double harvestPollen(double howtuch){ —
2 BicycleDemo amountOfPollen = amountOfPollen - howtuch;
B4 ControlFlowDemo retqrn howuch;

- src }

-} (default package) }

[J] ControlFlowDema.ja
B\ IRE System Library [ire7]
Drittelebung

Erathostenes

Exceptions

Fakultaet

FloodFill

Histogram

ImageDemo

InterfaceDema

OverloadandOverride
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QuickSort

SimpleRecursion
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| B (default package) X% L@@ #E-rr-= 0
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[J] BeeDemojava _| =]

[3 Fatfly.java

[3] Flower.java
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Juick Access

B |[8? :va %5 Debug
LittleBeejava 52 | [J] BeeDemo,java AngryHornet... FatFlyjavs % =g
) ) gryl ek

- ]

public class LittleBee extends FlyingInsect implements ICansting{

% Package Explorer 32 =B 4] Flower java

B %
B2 2
[ BankAccount

E

i double collectedPollen = @
B[ BeesAndFlowers

E

E

+1-(2% BicycleDemo 2@

{2 ControFlowDemo

B sre
E1-H (default package)

#[J] ControlFlowDemo.ja

Bk IRE System Library [ire7]

= DritteUiebung

[ Erathostenes

529 Exceptions

(2 Fakutast

122 FioodFil

7122 Histogram

-4 ImageDemo

H B InterfaceDemo

8- b OverloadAndOverride

il b Polymorphism

- QuickSort

-2 SimpleRecursion

il b StatementsAndOperators

public void sting(){
System.out.println("Pieks!");

2 void snooze(){
System.out.println("schnarch!");

void collectPollen(Flower £){
double amount arvestPollen
1

"+ amount + " mg Pollen gesammelt!");

El Console

<terminated> ControlFlowDemo [Java

X% | GHEEE #B-r9-=0

in\javaw.exe (06.06.2014 09:04:42)

E-H (default package)
AngryHornet.java

[4] BeeDemo java

[3] Fatfly.java

[ Flower.java

- [1] FlyingInsect.java
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Jauick Access

i |[& :va %5 Debug
BeeDemojava 54  [J] Flowerjava AngryHornet.... Fatflyjavs =B
il 4 2k tyJ

S-S =
e public class BeeDemc {

[# Package Explorer 52 = B [ LitleBeejava

=

& BarkAccount
124 BeesAndFloners
124 BicydeDemo

=4 ControlFlowDeme
o e

= public static void main(String[] args) {
LittleBee willi = new LittleBee();
LittleBee maja = new LittleBee();
maja.sting()s
willi.snooze();
Flower flowerl =

(default package) new Flower();
[J] ControlFlowDema.ja
B\ IRE System Library [ire7]
Drittelebung

Erathostenes

Exceptions

Fakultaet

FloodFill

Histogram

maja.collectPollen(flowerl);
Elower flower2

new Flower(); 1

puck. eatRottenFood() ;

AngryHornet horst = new AngryHornet();
horst.flyFast();

horst.flyslow();

puck.flyslow();

maja.flyslow();

ICanSting someStinger;

someStinger = horst;
someStinger.sting();

ImageDemo

InterfaceDema

OverloadAndOverride

Palymorphism

QuickSart

SimpleRecursion }

StatementsAndOperatars

uebungl

B src

58 (default package) X% L@@ #E-rr-= 0
AngryHornet.java ControlFlowDema [Java Application] C: \Program FilesJava\jre 7ipiniavaw exe (06.06,2014 02:04:42)

[J] BeeDemojava _| =]

[3 Fatfly.java

[3] Flower.java

[3 FlyingInsect.java

[T reanetinn o

A Py =l

El Console 32

Writable

Smart Insert ‘ 10:37

tsee]| @ L] © ell0] [ I @fe o o] [ B aGo oo

Dol | @ Sl @ ello] | T ®[é @) o] M | Tl G R



T

java - uebung1/src/BeeDem ] 3]
Edit Source Refactor Navigate Search Project Run Window Help Fle Edit Source Refactor Mavigate Search Project Run Window Help
w ONIF-O-A- G- ® P (TSR R SR e e SRS O QU g G SRR 4 [N e e e
JQuick Access = |[8? 7va %5 Debug Jauick Access | = /& 3ava %5 Debug
% Package Explorer 32 = B | [§] LittleBeejava 5% | [I] BeeDemojava  |J] Flowerjava ] AngryHomet...  |J] FatFlyjava > =8 [# Package Explorer 52 = B [J] LitleBeejava | [J] BeeDemojava 5% | [J] Flowerjava  [J] AngyHomet..  [J] Fatflyjava  : =5
HE T . . ‘ ) ‘ [] SR ) [
B = public class LittleBee extends FlyingInsect implements ICanSting{ & . = public class BeeDemo {
Nl I - N E— I—
2112 BankAccount double collectedPollen = = BankAccount 2 public static void main(String[] args) {
B2 Beesandrloners & seesancrloners LittleBee willi = new LittleBee();
-2 BicydeDemo 122 BicycleDema LittleBee maja = new LittleBee();
B2 ControlFlonDemo =& ControlFlowDema maja.sting();
-6 src | Er@ s willi.snooze();
-6 (default package) 588 (defoult package) Flower flowerl = new Flower();
0 EeeaTs - void snooze(){ e maja.collectPollen(flowerl);
= : Dema. System.out.println("schnarch!™); = o \Dema Flower flower2 = new Flower();
IRE System Library [ir=7] JRE System Library [ maja.collectPollen(flower2);
B rtsuetung & orteuebung FatFly puck = new FatFly();
[#-1=> Erathostenes e void collectPollen(Flower f){ > Erathostenes puck.eatRottenFood();
529 Exceptions double amount = f.harvestPollen(10.8); 72 Exceptions AngryHornet horst = new AngryHornet();
BHES Fakultzet collectedPollen = collectedPollen + amount; T Fakultaet horst.flyFast();
E-2 FoodFil System.out.println("£i, da hab ich so schoen " + amount + " mg Pollen gesammelt!"); = FloodFil herst. flyslow();
-1 Histogram 122 Histogram puck ﬂy;l"“() ;
-5 ImageDemo i 72 ImageDemo
J J
{8 InterfaceDemo & InterfaceDems somestinger = horst
{23 OverloadandOverride =4 Overloadandoverride comestinger.sting();
122 Polymorphism 122 polymorphism }
-2 QuickSort & Quicksort
=2 SimpleRecursion & simpleRecursion } —
#1122 StatementsAndOperators ml _'J 12J StatementsAndCperators f
B2 uebung? B uehungl
B src - src
- n - s, = -
-8 (default package) Bl Console 33 X% EEEE 2E-r1-=- 0 58 (default package) Bl Console 3 X% L E&E #B-r5--0
[3] AngryHornet.java <terminated:> ControlFlowDemo [Java Application] C:\Program Files\Java jre7\bin\javaw.exe (06.06.2014 09:04:42 AngryHomet.java d> ControlFlowDemo [Java Application] C:\Program Files\Java\jre7\bin javaw.exe (06.06,2014 09:04:42)
[J] BeeDemo java 9] BecDemojava _| =]
[3] Fatfly.java [3 Fatfly.java
#-[1] Flower java 4] Flower java
- [1] FlyingInsect.java [3 FlyingInsect.java
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JQuick Access | B |[87 sava %5 pebug Jauick Access | 29|82 ava 35 Debug
% Package Explorer 32 = B | [J] LittleBeejava | [I] BeeDemoyjava 5% | [I] Flowerjava  [] AngryHomet...  [J] FatFlyjava > =g [# Package Explorer 52 = B [J] LitleBeejava  [J] "BeeDemoyjava 52 | (] Flowerjava  [J] AngryHomet...  |J] FatFlyjava > =5
B 7 blic class BeeDemo { I~ B% blic class BeeDemo { 7
B B public class BeeDemo o B public class BeeDeme
J J
2112 BankAccount @ public static void main(String[] args) { = BankAccount 2 public static void main(String[] args) {
EJ""UJ BeesAndFlowers LittleBee willi = new LittleBee(); TDJ BeesAndFlowers LittleBee willi = new LittleBee();
-1z BicydeDemo LittleBee maja = new LittleBee(); = BicydeDemo LittleBee maja = new LittleBee();
EH=2 ControFlonDeme maja.sting(); =4 ControlFlowDemo maja.sting();
(5 sre willi.snooze(); BG src willi.snooze();
-6 (default package) Flower flowerl = new Flower(); [ (defoult package) Flower flowerl = new Flower();
0 EeeaTs maja.collectPollen(flowerl); 4] ControFlanbemo ja maja.collectPollen(flowerl);
= : Dema. Flower flower2 = new Flower(); = o T Flower flower2 = new Flower();
£ B JRE System Library [ire7] maja.collectPollen(flower2); JRE System Library [ir=7] maja.collectPollen(flower2);
4= DritteUebung FatFly puck = new Fatfly(); Drittelebung FatFly puck = new Fatfly();
E-I=7 Erathostenes puck. eatRottenFood(); Erathostenes puck.eatRottenFood();
529 Exceptions Exceptions AngryHornet horst]
[ B Fakuitset ) Fakitaet horst | new AngryHornet();
B b FloodFil horst. flyslew(); FloadFil horst. flyFast();
o b Histogram puck. FlySlow() ; Hictogram horst. flyslow();
=) Imsoebemo maja. flyslow(); Imsoaemo puck. Flyslow();
e ‘:h . ICanSting someStinger; . Egﬁ . maja.flySlow();
-, Interracebemo someStinger = horst; nterfacebemo ICansting semeStinger;
B Overbadandovernie somestinger.sting(); OverloadAndOverride comestinger = horst;
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[3] AngryHornet.java <terminated> ContralFlowDeme [Java Application] C:\Program Files\Javatjre7\bin\javaw.exe (06.06.2014 09:04:42) [3] AngryHornet.java d> ControlFlowDemo [Java Application] C:\Program Files\Java\jre7\bin javaw.exe (06.06,2014 09:04:42)
[J] BeeDemo java [J] BeeDemo.java =]
[3] Fatfly.java [3 Fatfly.java
#-[1] Flower java 4] Flower java
- [1] FlyingInsect.java [3 FlyingInsect.java
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Juick Access
[% Package Explorer 52 = 8 [J] LittleBee java [J] *BeeDemoijava 52 | [J] Flowerjava [J] AngryHornet.... [J] FatFlyjava
o -
32 2 = = public class BeeDemo {

[ BankAccount
(=2 BeesAndFlowers
7122 BicycleDemo
{22 ControFlowDemo
B src
. B (default package)

] [J] ControlFlowDema.ja
B IRE System Library [ire7]
B1=% Drittelebung
B[ Erathostenes
529 Exceptions

E-{ Fakuitaet

=2 FloodFil
12 Histogram
-5 ImageDemo
B

B

B

E

B

B

E

= public static void main(String[] args) {
LittleBee willi = new LittleBee();
LittleBee maja = new LittleBee();
maja.sting();
willi.snooze();
Flower flowerl = new Flower();
maja.collectPollen(flowerl);
Flower flower2 = new Flower();
maja.collectPollen(flower2);
Fatfly puck = new FatFly();
puck. eatRottenFood();
AngryHornet horst;
horst = new AngryHornet(); T
horst.flyFast();
horst. flySlow();
puck. flyslow();
maja. flySlow();
ICansting someStinger;
someStinger = horst;
somestinger.sting();

(2% InterfaceDemo
£-{=4 OverloadAndOverride
7122 Polymorphism
7122 QuickSort
-1=2 SimpleRecursion
7122 StatementsAndOperators
22 uebung i
B sre
| BB (default package)
[3] AngryHornet.java
[4] BeeDemo java
[3] Fatfly.java
9 Flower java
[ FlyingInsect.java =
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El Console

<terminated> ControlFlowDemo [Java lication] C:\Program Files\Java'jre 7\bin\javaw.exe (06.06.2014 09:04:42]
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Recommended reading:

http://docs.oracle.com/javase/variables.html
http://docs.oracle.com/javase/tutorial/java/nutsandbolts/datatypes.html
http://docs.oracle.com/javase/tutorial/java/nutsandbolts/arrays.html
http://docs.oracle.com/javase/tutorial/java/nutsandbolts/opsummary.html
http://docs.oracle.com/javase/tutorial/java/nutsandbolts/expressions.html
http://docs.oracle.com/javase/tutorial/java/nutsandbolts/if.html
http://docs.oracle.com/javase/tutorial/java/nutsandbolts/while.html
http://docs.oracle.com/javase/tutorial/java/nutsandbolts/for.html
http://docs.oracle.com/javase/tutorial/java/nutsandbolts/branch.html

2 Language Basics — Variables

MEMOTY (simplified model)
* Variables have a type

[ cell nr._[cellname __lcellcontent ___

1123 horst 101
1124 heiner l% 235638465
* Primitive type 1125 837465845 ]
int horst = 101; 1150 bikel.cadence 0
long heiner; 1151 bikel.speed 0 'g
helner = 1152 bikel.gear 3 el
235638465837465845;
1330 bike2.cadence 0
1331 bike2.speed 0
* Reference tvpe 1332 bikeZ.gear 1
1333 bike2.seatHeight 15
Bicycle bikel = new Bicycle();
bikel.gear = 3; 4027 i
changeCadence (int E
MountainBike bike2 = newValue) { 8
new MountainBike () ; 4028 cadence = E
newValue; -E
4029 } =

4035 int horst = 101;

Variables

* Variables have a type
*  Primitive type

* Reference type

Primitive  predefined int a; a=117; a=bh+42; a==bh;
Reference class Student { Student heiner=new  heinerage =21; heiner.equals(
// Fields and heiner; Student(); heineryawn(); sabine
// methods ... )

1
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Variables

* Variables have a type
*  Primitive type

*+ Reference type

Primitive  predefined int a; a=117; a=h+42; a==bh;
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Reference class Student { Student heiner = new heiner.age = 21; heiner.equals(
// Fields and heiner; Student(); heineryawn(); sabine
// methods ... );
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2 Language Basics — Variables

Variables

* Variables have a type
*  Primitive type

* Reference type

Primitive  predefined int a; a=117; a=bh+42; a==bh;
s s
Reference class Student { Student heiner=new  heinerage =21; heiner.equals(
// Fields and heiner; Student(); heineryawn(); sabine
// methods ... );
}

2 Language Basics — Variables

Variables

* Variables have a type
*  Primitive type

*+ Reference type

Primitive  predefined int a; a 117; a=b+42; a==b;

Reference class Student { Student heiner = new heiner.age = 21; heiner.equals(
// Fields and heiner; Student(); heineryawn(); sabine
// methods ... );
}

Variables

* Variables have a type
*  Primitive type

* Reference type

Primitive predefined int a; a=117; a=b+ 42 a==b;

Reference class Student { Student heiner=new  heinerage =21; heiner.equals(
// Fields and heiner; Student(); heineryawn(); sabine

// methods ... );
} k



2 Language Basics — Variables 2 Language Basics — Variables

Va rlables . Va riables have atvoe MEMOTY (simplified model)
P [ cell nr. [cellname _______Jcellcontent |
1123 horst 101
Variabl h 1124 heiner 2356384865 ]
- 0 wg
ariables have a type = Primitive type 1125 837465845
*  Primitive type
int horst = 101; 1150 bikel.cadence 0
+  Reference type long heiner; 1151 bikel.speed 0 2
Blner = 1152 bikel.gear 3 =
— - — - - - 235638465837465845;
Definition Declaration | Instantiation | Manipulation | Equality
1330 bike2.cadence 0
Primitive predefined int a; a=117; a=b+42; a==b; 1331 bike2.speed 0 .
"y * Reference type 1332 bike2.gear 1
lass Student Student hei _ hei -=71: hei | 1333 bike2.seatHeight 15
Reference class Studen { uden einer = new einer.age = 21; einer.equa s( T T R — T
/{ Fields and heiner; Student(); heineryawn(); sabine . _
bikel.gear = 3; 4027 i
// methods ... )i ) "
} N changeCadence (int c
MountainBike bike2 = newValue) { 2
new MountainBike () ; 4028 cadence = E
newValue: %
4029 } =
4035 int horst = 101;
2 Language Basics — Variables 2 Language Basics — Variables
MEMOTY (simplified model) MEMOTY (simplified model)
* Variables have a type * Variables have a type
P | cell nr. Jcellname ______lcellcontent | P [ cell nr. [cellname _______Jcellcontent |
1123 horst 101 1123 horst 101
1124 heiner 235638465 ] 1124 heiner 2356384865 ]
* Primitive type 1125 837465845 *  Primitive type 1125 837465845
int horst = 101; 1150 bikel.cadence 0 int horst = 101; 1150 bikel.cadence 0
long heiner; 1151 bikel.speed 0 g long heiner; 1151 bikel.speed 0 ‘2
heiner = 5638465837465845§ 1152 bikel.gear 3 -] heiner = 5638465837465845; 1152 bikel.gear 3 o
1330 bike2.cadence 0 [% 1330 bike2.cadence 0
1331 bike2.speed 0 1331 bike2.speed 0
* Reference type 1332 bikeZ.gear 1 * Reference type 1332 bikeZ.gear 1
1333 bike2.seatHeight 15 1333 bike2.seatHeight 15
Bicycle bikel = new Bicycle(); Bicycle bikel = new Bicycle ()
bikel.gear = 3; 4027 i bikel.gear = 3; 4027 i
changeCadence (int E changeCadence (int E
MountainBike bikeZ = newValue) { 2 MountainBike bike2 = newValue) { 2
new MountainBike () ; 4028 cadence = E new MountainBike () 4028 cadence = E
newValue; -E newValue: %
4029 } = 4029 } =

4035 int horst = 101; 4035 int horst = 101;



2 Language Basics — Variables 2 Language Basics — Variables

MEMOTY (simplified model) MEMOTY (simplified model)
* Variables have a type * Variables have a type
P | cell nr. Jcellname ______lcellcontent | P [ cell nr. [cellname _______Jcellcontent |
1123 horst 101 1123 horst 101
1124 heiner 235638%65 ] 1124 heiner 2356384865 ]
* Primitive type 1125 837465845 *  Primitive type 125 p 837465845
int horst = 101; 1150 bikel.cadence 0 int horst = 101; 1150 bikel.cadence 0
long heiner; 1151 bikel.speed 0 g long heiner; 1151 bikel.speed 0 ‘2
heiner = 5638465837465845; 1157 bikel.gear 3 -] heiner = 5638465837465845; 1152 bikel.gear 3 o
1330 bike2.cadence 0 1330 bike2.cadence 0
: 1331 bikeZ.speed 0 1331 bike2.speed 0
* Reference type 1332 bike2.gear 1 + Reference type 1332 bikeZ.gear 1
1333 bike2.seatHeight 15 1333 bike2.seatHeight 15
Bicycle bikel = new Bicycle(); Bicycle bikel = new Bicycle ()
bikel.gear = 3; 4027 i bikel.gear = 3; 4027 i
changeCadence (int E changeCadence (int “:'
MountainBike bike2 = newValue) { 2 MountainBike bike2 = newValue) { 2
new MountainBike () ; 4028 cadence = E new MountainBike () 4028 cadence = E
newValue; -E newValue: %
4029 } = 4029 } £
4035 int horst = 101; 4035 int horst = 101;
2 Language Basics — Variables 2 Language Basics — Variables
MEMOTY (simplified model) MEMOTY (simplified model)
* Variables have a type * Variables have a type
P | cell nr. Jcellname ______lcellcontent | P [ cell nr. [cellname _______Jcellcontent |
1123 horst 101 1123 horst 101
1124 heiner 235638465 ] 1124 heiner 2356384865 ]
* Primitive type 1125 837465845 *  Primitive type 1125 837465845
int horst = 101; 1150 bikel.cadence 0 int horst = 101; 1150 bikel.cadence 0
long heiner; 1151 bikel.speed 0 £ long heiner; 1151 bikel.speed 0 2
heiner = 5638465837465845; 1157 bikel.gear 3 -] heiner = 5638465837465845; 1152 bikel.gear 3 o
1330 bike2.cadence 0 1330 bike2.cadence 0
1331 bike2.speed 0 1331 bike2.speed 0
* Reference type 1332 bikeZ.gear 1 * Reference type 1332 bikeZ.gear 1
1333 bike2.seatHeight 15 1333 bikeZ.seat[geight 15
Bicycle bikel = new Bicycle(); Bicycle bikel = new Bicycle ()
bikel.gear = 3; 4027 i bikel.gear = 3; 4027 i
changeCadence (int E changeCadence (int “:'
MountainBike bike2 = newValue) { 2 MountainBike bike2 = newValue) { 2
new MountainBike () ; 4028 cadence = E new MountainBike () 4028 cadence = E
newValue; -E newValue: %
4029 } = 4029 } £

4035 int horst = 101; 4035 int horst = 101;



2 Language Basics — Variables

2 Language Basics — Variables

* Variables have a type

MEMOTY (simplified model)

* Variables have a type

MEMOTY (simplified model)

| cell nr. Jcellname ______lcellcontent | [ cell nr. [cellname _______Jcellcontent |
1123 horst 101 1123 horst 101
1124 heiner 235638465 ] 1124 heiner 235638465 ]
* Primitive type 1125 837465845 *  Primitive type 1125 837465845
int horst = 101; 1150 bikel.cadence 0 int horst = 101; 1150 bikel.cadence 0
long heiner; 1151 bikel.speed, 0 £ long heiner; 1151 bikel.speed 0 2
heiner = 5638465837465845; 1152 bikel.gear © heiner = 5638465837465845; 1152 bikel.gear 3 o
1330 bike2.cadence 0 1330 bike2.cadence 0
1331 bike2.speed 0 1331 bike2.speed 0
. Reference type 1332 bikeZ.gear 1 . Reference type 1332 bike2.gear 1
1333 bike2.seatHeight 15 1333 bike2.seatHeight 15
Bicycle bikel new Bicycle () ; Bicycle bikel = new Bicycle ()
bikel.gear = 3; 4027 i bikel.gear = 3; 4027 i
changeCadence (int E changeCadence (int E
MountainBike bike2 = newValue) { 2 MountainBike bike2 = newValue) { 2 -
new MountainBike () ; 4028 cadence = E new MountainBike () 4028 cadence = E
newValue; -E newValue: %
4029 } = 4029 o1 =
4035 int horst = 101; 4035 int horst = 101;
2 Language Basics — Variables 2 Language Basics — Variables
o ) * More examples:
* Primitive types (numeric, boolean, character):
e/ e R Unicode byte flags = 63; byte typically used for bit-patterns
B A . A . (UTF-16) short bbb = 10133;
! ' ) int heiner = 234103234;
byte [short it long ____[float |double |boolean | char | long dng = -83628735682345;
8bit 16 bit 32 bit 64 bit 32bit  64bit  1bit 16 bit float fff = 5464.00345%;
- — =] . _ * 1012
[27,27-1]  [-2%5,2351] [-232, 231 [-222, 252-1] N [+/- [+/- {true, false } {83, Elemit we 345545.345348-126;  =-345545.34534 * 10V (float)
= = = = ~14%10°  ~4.9%10 %, & .. 3, b, double sss = 3245343455.555E67d; =3245343455.555 * 10°/ (double)
_ [, - _ 45, 314' &,
128,127]  32768,32767] 2147483648,  9223372036854775808,  +/- +/-
2147483647]  9223372036854775807]  ~3.4%10%]  ~ 1.8 10°%] char ccc = 'm'; . o
Ther eesd = %m0 g \n means "new line
T boolean isCool = true;

&



2 Language Basics — Variables 2 Language Basics — Variables

MEMOTY (simplified model)

* Variables have a type [coll . Jcollname ———Joalicontons
*  More examples: 1123 horst 101
1124 heiner 235638465
* Primitive type 1125 837465845 ]
byte flags = 63; byte typically used for bit-patterns
short bbb = 10133; int horst = 101; 1150 bikel.cadence 0
int heiner = 234103234; long heiner; 1151 bikel.speed 0 5
long dng = -83628735682345; heiner = 5638465837465845; 1152 bikel.g?ér 3 3
float £fff = 5464.00345f;
float ggg = —345545.34534E-12f; =-345545.34534* ioiuﬁgﬂoat) 1330 bike2.cadence 0
double sss = 3245343455.555E67d; =3245343455.555 * 10% (double) 1331 bike?.speed 0
» Reference type 1332 bike2.gear 1
char 22 - :m‘ ': \n means "new line" 1333 bike2.seatHeight 15
char cce2 = '\n'; Bicycle bikel = new Bicycle () . .
. [ bikel.gear = 3; 4027 void
boolean isCool = true; changeCadence (int 4
MountainBike bike2 = newValue) { .0
new MountainBike () ; 4028 cadence = E
newValue; %
4029 } £
4035 int horst = 101;
2 Language Basics — Variables 2 Language Basics — Variables
Reference Type Variables Reference Type Variables
MEMOTY (simplified model) MEMOrY (simplified model)

B AU ! r | cellname | cell content B AL ! | cellname | cell content
an object of the reference type an object of the reference type
1149 bikel @ bikel = new Bicycle(); 1149 bikB1 @
bike2 =

Bi 1 5 .
14150 bikel.cadence 0 new Bicyele() bikel.cadence 0

bikel new Bicycle();
bike2 = new Bicycle();

1151 bikel.speed 0 1151 bikel.speed 0
1152 bikel.gqu 1 1152 bikel.gqu 1
3
©
o
1405 bike2.cadence 0 1405 bike2.cadence 0
boolean c; . boolean c; .
! bikeZ2. d 0 ! bikeZ2. d 0
c = bikel.equals (bike2); —— Lres.spee ¢ = bikel.equals (bike2); . Lres.spee
I @ = ferme 1407 bike2.gear 1 // ¢ == true 1407 bikeZ.gear 1
c = (bikel == bike?2); c = (bikel == bike?2);

// c == false " " - // ¢ == false

data



2 Language Basics — Variables

2 Language Basics — Variables

Reference Type Variables
MEMOTY (simplified madel)

1150 bikel.cadence 0

* Reference type variables "point" to
an object of the reference type

bikel = new Bicycle(); 1149
bike2 = new Bicycle();

bikel

1151 bikel.speed 0
1152 bikel.gear 1

1405 bike2.cadence 0

boolean c;
c = bikel.equals (bike2);
// c == true 1407
c = (bikel == bike?2);
// c == false

1406 bike2.speed 0
bikeZ2.gear 1

2 Language Basics — Variables

Reference Type Variables

MEMOrY (simplified model)

* Reference type variables "point" to
an object of the reference type

bikel = new Bicycle(); 1149
bike2 = new Bicycle();
1150
1151
1152

bikel

bikel.cadence 0
bikel.speed 0
bikel.gear 1

1405

boolean c;
¢ = bikel.equals (bike2); 1406
// c == true 1407
c = (bikel == bike2); 5

// c == false

2 Language Basics — Variables

bike2.cadence 0

bikeZ.speed 0

bike2.gear 1

Reference Type Variables
MEMOTY (simplified madel)

bikel

1150 bikel.cadence 0

* Reference type variables "point" to
an object of the reference type

bikel = new Bicycle(); 1149
bike2 = new Bicycle();

1151 bikel.speed 0
1152 bikel.gear 1

1405 bike2.cadence 0

boolean c;
c = bikel.equals (bike2);
// ¢ == trues 1407
c = (bikel == bike?2);
// c == false

1406 bike2.speed 0
bikeZ2.gear 1

Reference Type Variables

MEMOrY (simplified model)

* Reference type variables "point" to
an object of the reference type

bikel = new Bicycle(); 1149
bike2 = new Bicycle();
1150
1151
1152

bikel

bikel.cadence 0
bikel.speed 0
bikel.gear 1

1405

boolean c; 1406

¢ = bikel.equals (bike2);

// ¢ = true- ks 1407
c = (bikel == bike?2);

// ¢ == false

bike2.cadence 0

bikeZ.speed 0

bike2.gear 1



2 Language Basics — Variables 2 Language Basics — Variables

Reference Type Variables Reference Type Variables
MEMOTY (simplified madel) MEMOrY (simplified model)

B AU ! r | cellname | cell content S A SN ! r | cellname | cell content
an object of the reference type

an object of the reference type
1149 bikel el@

1149 bikel @ bikel = new Bicycle();

bikel = new Bicycle();

bike2 = new Bicycle(); . bike2 = new Bicycle(); .
1150 bikel.cadence 0 bikel.cadence 0
1151 bikel.speed 0 1151 bikel.speed 0
1152 bikel.gear 1 Logeloges = o0 bikel.gear 3

8 s
3 bikel = bike2; i
1405 bikeZ.cadence 0 1405 bike2.cadence 0
boolean c; . boolean c; .
J bike2. d 0 J bikek. d 0
c = bikel.equals (bike2); —— Lres.spee ¢ = bikel.equals (bike2); . Lres.spee
I @ = ferme 1407 bike2.gear 1 // ¢ == true 1407 bikeZ.gear 1
c = (bikel == bike2); c = (bikel == bike?2);
// c == false N // c == true
2 Language Basics — Variables 2 Language Basics — Variables
Reference Type Variables Reference Type Variables
MEMOTY (simplified madel) MEMOrY (simplified model)

an object of the reference type

B SO ! r | cellname | cell content S AL ! | cellname | cell content
an object of the reference type

bikel = new Bicycle(); 1149 Dbikel @ bikel = new Bicycle(); 1149 bikel @
bike2 = new Bicycle(); . bike2 = new Bicycle(); .

1150 bikel.cadence 0 1150 bikel.cadence 0

1151 bikel.speed 0 1151 bikel.speed 0
bikel.gear = 3; .gear 3 bikel.gear = 3; bikel.gear 3

3
bikel = bike2; 5 bikel = bike2;
.cadence 0 bike2.cadence 0
boolean c; . boolean c; .
! bike2. d 0 ! bike?2. d 0
c = bikel.equals (bike2); —— Lres.spee ¢ = bikel.equals (bike2); . Lres.spee
I @ = frme 1407 bike2.gear 1 // ¢ == true 1407 [LpikeZ.gear 1
c = (bikel == bike?2); c = (bikel == bike?2);

// c == true // © == true

data
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(=2 BeesAndFlowers

7122 BicycleDemo

{22 ControFlowDemo

B src
B[ (default package)

] [J] ControlFlowDema.ja
Bk IRE System Library [ire7]

1= DritteUebung

[ Erathostenes

B
B
529 Exceptions
E-{ Fakuitaet
=2 FloodFil
12 Histogram
-5 ImageDemo
B-1 InterfaceDemo
{23 OverloadandOverride
122 Polymorphism
122 QuickSort
{22 SimpleRecursion
#1122 StatementsAndOperators
B2 uebungt

B sre

B8 (default package)

AngryHormet.java
[4] BeeDemo java
[3] Fatfly.java
[ Flower.java
[ FlyingInsect.java
[ER TR,

I —

va - uebungl /src/BeeDemo.java - E

% Package Explorer 32 =B

BE v

Fle Edit Source Refactor Navigate Search Project Run Window Help

COE S RO R Rl O RIS v B = e

T

Juick Access

[J] LittleBeejava | [J) BeeDemojava 53 | [J] Flowerjava  [J] AngryHomet.. 1] FatFly,java

public class BeeDemo {

public static void main(String[] args) {
LittleBee willi = new LittleSee();
LittleBee maja = new LittleBee();
maja.sting();
willi.snooze();
Flower flowerl = new Flower();
maja.collectPollen(flowerl);
Flower flower2 = new Flower();
maja.collectPollen(flower2);
FatFly puck = new FatFly();
puck.eatRottenFood();
AngryHornet horst;
horst = new AngryHernet();
horst.flyFast();
horst. flyslow();
puck. fly5low();
maja. flyslow();
ICanSting someStinger;
someStinger = horst;
someStinger.sting();
boolean c;
c = someStinger horst;
System.out.println(c);

Bl

El Console

<terminated:> BeeDemo [Java Application] C:'\Program Files\ava\jre7\binljavaw. exe (06.06.2014 10:24:02)

k| BAEE B =0

B |[8? :va %5 Debug
» =g

ol

bsssssssss
bsssssssss
MegaPieks!
true I

H

Wiritable Smart Insert | 26:31

A,

JN=TE
File Edit Source Refactor Navigate Search Project Run Window Help
e INB-0-Q-iFE i -iP G

Jauick Access

i |[& :va %5 Debug
= B8

public class BeeDemo { =

[# Package Explorer 52 = B [J] LitleBeejava | [J] BeeDemoyjava 5% | [J] Flowerjava  [J] AngyHornet...  [J] Fatflyjava 2
B %

= -

& BarkAccount

124 BeesAndFloners

124 BicydeDemo

2= ControlFlowDemo

B src

B (default package)

ControlFlowDeme.ja

B\ IRE System Library [ire7]

&2 Drittellebung

& Erathostenes

72 Exceptions

public static void main(String[] args) {
LittleBee willi = new LittleBee();
LittleBee maja = new LittleBes();
maja.sting();
willi.snooze();
Flower flowerl = new Flower();
maja.collectPollen(flowerl);
Flower flower2 = new Flower();
maja.collectPollen(flower2);
FatFly puck = new FatFly();
uck. eatRottenfood();

& Fakultaet horst = new Angr‘yHoIrnEt() ;
&2 FloadFil horst.flyFast();
22 Histogram horst. flyslow();

puck.flyslow();
maja.flyslow();
ICanSting someStinger;
someStinger = horst;
someStinger.sting();
boolean c;

¢ = someStinger == horst;
System.out.println(c);

72 ImageDemo
& InterfaceDemo
=4 Overloadandoverride
122 polymorphism
=4 Quicksort
& simpleRecursion
12J StatementsAndCperators
B uebungl (i
B src
| B (default package)
AngryHornet.java

o

El Console 53 “&‘G’uﬁ’@@‘ga'ﬁ'mﬁ

d>> BeeDemo [Java Applicatior] C:\Program Files\Java\jre7\bin\javaw. exe (06.06.2014 10:24:02)

BeeDemo.ji [ d

[31 FatFly.java = bsssssssss

i 1

[3] Flower java :egapleks.

rue
[31 FyingTnsect.java
[ T1 1rangting i l B
»

Writable

Smart Insert ‘ 15:27

Been| | 2 Sl @ ello] o) Sle)é @]

va - uebungl/src/BeeDemo.java - E e

w o

% Package Explorer 32 =B
B% ~
R
E-{ BankAccount
{29 BeesAndFlowers
122 BicydeDemo
EH=2 ControFlonDeme
B sre
E1-H (default package)
] [J] ControlFlowDema.ja
Bk IRE System Library [ire7]
1= DritteUebung
[ Erathostenes
529 Exceptions
(2 Fakutast
122 FioodFil
7122 Histogram
-4 ImageDemo
(2% InterfaceDemo
£-{=4 OverloadAndOverride
7122 Polymorphism
122 QuickSort
(=% SmpleRecursion
7122 StatementsAndOperators
22 uebung
B sre
B8 (default package)
[3] AngryHornet.java

[4] BeeDemo java
[3] Fatfly.java
[ Flower.java

[ FlyingInsect.java
9. [T) 1rangtinn iaus

I —

Fle Edit Source Refactor Navigate Search Project Run Window Help

S Ry R R . o e LI R = e

| o] & [ iy 63 g g5 g01s M
-0l x|

Jouick Access 5 |[87 1ava % Debug

[J] FatFlyjava 73 = =

[J] LittleBeejava | [J) BeeDemojava &3 | [J) Flowerjava  [J] AngryHomet...

public class BeeDemo {

public static void main(String[] args) {
LittleBee willi = new LittleSee();
LittleBee maja = new LittleBee();
maja.sting();
willi.snooze();
Flower flowerl = new Flower();
maja.collectPollen(flowerl);
Flower flower2 = new Flower();
maja.collectPollen(flower2);
FatFly puck = new FatFly();
uck. eatRottenFood();

horst = new AngryﬂoImet(),-
horst.flyFast();

horst. flyslow();

puck. fly5low();

maja. flyslow();

ICanSting someStinger;
someStinger = horst;
someStinger.sting();
boolean c;

¢ = someStinger == horst;
System.out.println(c);

ml

El Console

<terminated:> BeeDemo [Java Application] C:'\Program Files\ava\jre7\binljavaw. exe (06.06.2014 10:24:02)

k| BAEE B =0

bsssssssss
bsssssssss
MegaPieks!
true

H

\Wiritable Smart Insert | 15:27
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2 Language Basics — Variables

Been| | 2 Sl @ ello] o) Sle)é @]

|5 =

# Iﬁ af I(b @ UB.]U-OE:.ﬁl‘? =

Reference Type Variables
MEMOrY (simplified model)

* Reference type variables "point" to
an object of the reference type

bikel = new Bicycle(); bikel
bike2 = new Bicycle(); .
bikel.cadence 0
1151 bikel.speed 0
bikel.gear = 3; 1152 bikel.gear 3
5
bikel = bike2; <

1405 bike2.cadence 0
boolean c; .
! bike?2. d 0
@ bikel.equals (bike?2) ; 1406 TRee-spee
// ¢ == true 1407 bike2.gear 1
c = (bikel == bike?2);
// c == true



2 Language Basics — Variables

2 Language Basics — Variables

Reference Type Variables

MEMOTY (simplified model)

* Reference type variables "point" to
an object of the reference type

bikel = new Bicycle();
bike2 = new Bicycle();

bikel.gear = 3;

bikel = bikeZ2;

1405

boolean c;

c = bikel.equals (bike2); 1406
// c = true 1407
c = (bikel == bike?2);
// c == true

2 Language Basics — Variables

bike2.cadence 0

bike2.speed 0

.cadence 0

bikel.speed 0

bikel.gear 3

data

bikeZ2.gear 1

Arrays
* Array: "Indexed list" of elements

* Holds a fixed number of variables of a
certain type (primitive or reference)

+ Isitself a reference type (see next slide)

int[] someArray;

someArray = new int[6];
someArray[0] = 23;

someArray[l] = 12;

someArray[5] = 4 + someArrayl([2];

String[] someOtherArray;
someOtherArray = new String[30];
someOtherArray[17] = "bla bla";

AnyClass[] thirdArray;
thirdArray = new AnyClass[45];
thirdArray[44] = new AnyClass();
thirdArray[22 * 2].someMethod() ;

2 Language Basics — Variables

Indices: @1 23 45

EEEEEN

length of example L“",.
array is 6

first index

element at index 4

. array of primitive type
7~ elements

_array of reference type
~~ elements (objects)

Arrays
* Array: "Indexed list" of elements

* Holds a fixed number of variables of a
certain type (primitive or reference)

* s itself a reference type (see next slide)

int[] someArray;

someArray = new int[6];
someArray[0] = 23;

someArray[l] = 12;

someArray[5] = 4 + someArravy[Z];
String[] someOtherArray;
someOtherArray = new String[30];
someOtherArray[17] = "bla bla";

AnyClass[] thirdArray;
thirdArray = new AnyClass[45];
thirdArray[44] = new AnyClass();
thirdArray[22 * 2].someMethod () ;

Indices: @1 2 3

4 5

EEEEOE

length of example
array is 6 !

first index

element at index 4

_ array of primitive type
/" elements

_array of reference type
~~ elements (objects)

Arrays
* Array: "Indexed list" of elements

* Holds a fixed number of variables of a
certain type (primitive or reference)

+ Isitself a reference type (see next slide)

int[] someArray;

someArray = new int[6];
someArray[0] = 23;

someArray[l] = 12;

someArray[5] = 4 + someArrayl([2];

String[] someOtherArray;
someOtherArray = new String[30];
someOtherArray[17] = "bla bla";

AnyClass[] thirdArray;
thirdArray = new[§nyClaSS[45];
thirdArray[44] = new AnyClass ()
thirdArray[22 * 2].someMethod() ;

Indices: @1 23 45

EEEEEN

length of example L“",.
array is 6 !

first index

element at index 4

_ array of primitive type
7~ elements

_array of reference type
~~ elements (objects)
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2 Language Basics — Variables

Arrays

* Array: "Indexed list" of elements

* Holds a fixed number of variables of a
certain type (primitive or reference)

* s itself a reference type (see next slide)

int[] someArray;

someArray = new int[6];
someArray[0] = 23;

someArray[l] = 12;

someArray([5] 4 + someArrav[Z2];

String[] someOtherArray;
someOtherArray = new String[30];
someOtherArray[17] = "bla bla";

AnyClass[] thirdArray;
thirdArray = new AnyClass[45];
thirdArray[44] = new AnyClass();
thirdArray[22 * 2].SomeMethmiU%

2 Language Basics — Variables

Indices: @1 23 45

EEEE0E

length of example
array is 6

first index

element at index 4

. array of primitive type
/" elements

_array of reference type
~~ elements (objects)

Arrays

* Array: "Indexed list" of elements

* Holds a fixed number of variables of a
certain type (primitive or reference)

* s itself a reference type (see next slide)

int[] someArray;

someArray = new int[6];
someArray[0] = 23;

someArray[l] = 12;

someArray[5] = 4 + someArravy[Z];

String[] someOtherArray;
someOtherArray = new String[30];
someOtherArray[17] = "bla bla";

AnyClass[] thirdArray;
thirdArray = new AnyClass[45];
thirdArray[44] = new AnyClass();
thirdArray[22 * 2].someMethod () ;

Indices: @1 23 45

EEEE0E

length of example
array is 6 !

first index

element at index 4

_ array of primitive type
/" elements

_array of reference type
~~ elements (objects)

Arrays

* Array: "Indexed list" of elements

* Holds a fixed number of variables of a
certain type (primitive or reference)

+ Isitself a reference type (see next slide)

int[] someArray;

someArray = new int[6];
someArray[0] = 23;

someArray[l] = 12;

someArray[5] = 4 + someArrayl([2];

String[] someOtherArray;
someOtherArray = new String[30];
someOtherArray[17] = "bla bla";

AnyClass[] thirdArray;
thirdArray = new AnyClass[45];
thirdArray[44] = new AnyClass() ;
thirdArray[22 * 2].someMethod ()%

Indices: @1 23 45

EEEEEN

length of example L“",.
array is 6

first index

element at index 4

. array of primitive type
7~ elements

_array of reference type
~~ elements (objects)




