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<terminated> ControlFlowDemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java (un 13, 2

® % |G 6B S8 2 B 13- =0

horst has the value 54758
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An outline is not available.

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

% %GBS - r5-= 5

<terminated> ControlFlowDemo [Java Application] /System/Library/Java,

hines/ 1.6.0.jdk/Contents/Home/bin/java (Jun 13, 2

horst has the value 54758

I [=% ControlFlowDema
¥ = Inheritance
» E4JRE System Library [Java SE & (Mac0S

An outline is not available.
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<terminated> ControlFlowDemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java (un 13, 2

® %|E B E[E|# 8-r1- =5

horst has the value 54758
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Java Class

A, The use of the default package is discouraged.

[ %% Debug

o= Outline &3

» 1= ControlFlowDemo
¥ =4 Inheritance

(Fsrc

» i JRE System Library [Java SE 6 (Mac|

[2 Package Explorer 58

Java Class

/iy The use of the default package is discouraged.

Source folder: [Inheritance/src

Browse... An outline is not available.

Package: [

[ Enclosing type:

| defauiy (_rowse.. )

( Browse... )

Name: | Mamm| )
Modifiers: ® public Q default ) private () protected
[ abstract [ final [ static
Superclass: {javalang.Object | (Brawse.
Interfaces:

s R

Which methad stubs would you like to create?
[ public static void main(String]] args)
[ Constructors fram superclass
™ Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)

[ Generate comments

( Remove )

Eﬁ- = E-r5-

dk/Contents/Home/ bin/java (Jun 13, 2

o ) ()

A

I [=% ControlFlowDema
¥ = Inheritance
»(Bsrc
» B4 JRE System Library [Java SE & (Mac]

Source falder: Inheritancefsrc
Package:

[ Enclosing type:

( Browse... )

(defauly) ( Browse.. )

( Browse... )

Name: Mammal

Modifiers: (® public (O default O private () protected
[ abstract ] final [ static

Superclass: java.lang.Object

Interfaces:

Which method stubs would you like to create?
[ public static void main(String] args)
[l Constructors from superclass
[ Inherited abstract methods.
Do you want to add comments? (Configure templates and default value here)

[l Generate comments

( Browse... )

( Add. )

( Remove )

An outline is not available.

- wontrolFlowDema [Java Application] /System/Library/Java/JavaVirtualMachines/1

.0.jdk/Contents/Home/bin/java (un 13, 2

( cancel )
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¥ EiJRE System Library [Java SE 6 (MacOS

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

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

<terminated> ControlFlowDemo [Java Application] /System/Library/)ava,

hines/ 1.6.0.jdk/Contents/Home/bin/java (Jun 13, 2

horst has the value 54758

Falr]

¥ [J] Mammal java
» EJRE System Library [Java SE 6 (MacOS

System. out.println¢"Mjam.

= i %5Debug
[l o e
[# Package Explorer £3 =0 = B |/ 5% outline 32 =a [% Package Explorer 53 =0 = 8 [ 5% outline 53 =08
<:=:=v>| o= public class Mammal { 2 BE s e w T G:D‘ = public class Mammal { B e T
22 CantrolFlowDemo int height; @ Mammal ¥ [ ControlFlowDema int height; © Mammal
¥ = Inheritance int we| ¥ 2 Inheritance int weight; & height - int
v [ Bsrc v @E@Bsrc & weight : int
¥ 83 (default package) ¥ v § (default package) = void eatSomething() {
» [J] Mammal.java

a4 eatSomethingl) : void

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

® % |G oA

[ B8-r9.-= 0

<terminated> ControlFlowDemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java (un 13, 2

horst has the value 54758
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=0 fm Mammaljava 52 = B |/ 5% outline 32 =a [% Package Explorer 53 = B[ [ Mammal java = 8 [ 5% outline 53 =08
<)=:=v> o | public class Mammal { 13 8/ e w” G:D‘ &y ¥ public class Whale ex{ JEA -] ¥oe wY
> ControlFlowDe Ny » v @ Mammal ¥ [ ControlFlowDema 3 © whale
¥ =4 Inheritance Co Into & height - int ¥ = Inheritance
¥ ([@src & weight :int v @E@Bsrc
R Open in New Window tething() { & eatSomething) : void ¥ £ (default package)
» IMami  Qpen Type Hierarchy fa OUE-PRINEIRCMjan."); » [ Mammaljava
» = JRE System Show In W » b [J] whale.java
» EAIRE System Library [Java SE 6 (MacOS
= Copy #C |
B2 Copy Qualified Name
Paste xV
¥ Delete =
#: Remove from Context C{Gragl
Build Path >
Source NS >
Refactor NHT >
23 Import...
&5 Export...
References >
Declarations > |
'
:Slfefr:\sih . 75 [ Declaraion [ B console 53 X% B r3- 0 [2. problems '@ Javadoc |2 Declaration | EJ Console 32 ® % |G oA [#8-ri-=8
sign Working Sets... wDemo [Java Application] /System)Library/Java, hines/1.6.0.jdk/Contents/Home,bin/java (Jun 13, 2 <terminated> ControlFlowDemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk/Contents/Home/bin/java (un 13, 2
Run As p | 54758 horst has the value 54758
Debug As >
Validate
Team >
Compare With 3
Restore from Local History... ! P yais]
| o* (defaule|  Properties #1 J ] ] | o® Writable Smartinsert | 1:22 ]
4

18]
= 18 B 1 choose atype: - [ %% Debug — Java Class
vl vy o5l 0 = The use of the default package is discouraged.
| e (javalang.Object [ | i &
|8 Package Explorer 52 Matching items: Searching (53%) 2% Outline 52 =a [% Package Explorer 33 3 = 0 ( 5% outline 53 N =08
'@ Object - javalang AR e w T G| | sourcefolder [inheritance/src | (“Browse... SR e e w7
» 1= ControlFlowDemo v©@ Whale I [=% ControlFlowDema v© Submarine
w2 Inheritance & dive) - void ¥ & Inheritance Package: [ | (defauty (_Browse... & dive() - void
v (@ src & scareSharks0) : void v (Hsre i pre——
¥ 3 (default package) | + 1 (default package) g U Fclosing type: e
» [J] Mammal java ¥ [J] Mammal java
¥ [J] Whale.java ¥ [J] submarine.java Name: Imheri I
» i JRE System Library [Java SE § » [1] vehicle.java
» [3] Whale.java Modifiers: @ public QO default O private ) protected
» =) RE System Library [Java SE 6 (Mae| () abstract [ final [ static
Superclass: [java.lang.Object | (_Browse.
Interfaces:
( Remove )
& = <[>
Which method stubs would you like to create?
| 8 javaulang - [ava SE 6 (MacOS X Default)] | O public satic void mainfsiringl args)
] Constructors from superclass
@ ——— T m—
= Do you want to add comments? (Configure templates and default value here)
enerate comments (] Generate comments -
[Ex B[S B 5- =0 Ex bBE|E [ = B-r3-= 0
6.0.jdk/Contents/Home,/bin/java (Jun 13, 2 .0.jdk/Contents/Home/bin/java (un 13, 2
@ © )
A Vi
e —— | R 3 Bl
] o® G et — (e ] | o® (default package) - Inheritance /src ]
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'workspace (=]
Java Class [ #5Debug B&| N3O G |G| @E S|P S T 35 Debug
Ko S /i, The use of the default package is discouraged. [EZER S SR TR
= = 55 = = = - =
|8 Package Explorer 52 B[ 5= outline 2 a [% Package Explorer 53 8 | [1] vehicle.java fm Submarine.java 73 8 5= outline 52 B
i=3 | .| Source folder. Inheritance/src { Browse... ) Ease w™ & ‘ - public class InheritanceDemo { BR Y e T
il < J
» =5 ControlFlowDemo - il T v @ Submarine » (== ControlFlowDema o public static void main(String[] args) { heritanceDema
¥ 2 Inheritance Package: {defaulty | Browse. & dive() : void ¥ [ Inheritance © % main(String[]) - void
M=ES - § —_—— MH ¥
+ £ (default package) Jj U Fnclosing oype iy B (default package]
¥ [1] InheritanceDema.java b [1] InheritanceDemo.java }
¥ [J] Mammal java Name: InheritanceDemo > [J] Mammal.java
¥ [J] submarine.java ¥ [J] submarine.java
» ) Vehicle.java Modifiers: @ public O default O private O protected » [ Vehicle.java
» [1] Whale java [ abstract [ final (] static ¥ [J] Whale java
» B4 JRE System Library [Java SE 6 (Mag] . » B JRE System Library [Java SE & (MacOS
Superclass: java.lang.Object Browse..
Interfaces: C Add. )
Remave
E
ﬂi( Problems. f@ Javadoc ﬂg Declaration fE Console 52 ® | &EEE 2 B-s-=1 [2% problems f@ Javadoc f@ Declaration fEI Console % x % ‘ Be BB ‘ = B.r5.= 0
| <terminated> ControlFlowDemo [Java Application] /System/Library/Java, i hines/1}6.0.jdk/Contents/Home,bin/java (Jun 13, 2 <terminated> ControlFlowDemo [Java Application] /System/Library/java/JavaVirtualMachines/1.6.0.jdk/Contents /Home/bin/java (un 13, 2
- horst has the value 54758
@ ( Cancel )
IRRL Yalel
] o® (default package) - Inheritance/src ] P | o® Writable Smartinsert | 4:9 |
4
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181~ Flrtp v v

[ #5Debug e es 68|« @SR 4 [ET T 35 Debug |
[l o e
[# Package Explorer £3 = B || 1] vehicle.java fm Submarine java 7y = B |/ 5% outline 32 =a [% Package Explorer 53 = 8 [1) vehicle.java fm Submarine.java 73 = 8 [ 5% outline 53 =08
<:=:=v>| - public class InheritanceDemo { %08 R G:D‘ - public class InheritanceDemo { 18 e~
n N N ® ” ) R R .
» =5 ControlFlowDemo - public static void main(String[] args) { ¥ (3, InheritanceDemo » [z ControlFlowDemo o public static void main(String[] args) { VG,Inhe tanceDemo
¥ = Inheritance Whale o © main(String[)) - void ¥ 2 Inheritance Whale willy = new Whale(); © * main(String(]) : void
v @@ src } v s willy.dive();
¥ 3 (default package) ¥ B3 (default package) |
b [1] InheritanceDema.java 1 b [1] InheritanceDemo.java . .
» 1) Mammal java » [ Mammal java Submarine sub = new Submarine();
¥ [1] submarine.java » [3] submarine java N sub.dive(d;
» [1) Vehicle java » [1] vehicle.java
¥ [J] Whale.java » [J] Whale.java }
b B4 JRE System Library [Java SE 6 (MacOS, » B JRE System Library [Java SE & (MacOS
Problems | @ Javadoc [, Declaration | Bl Console N il Problems | @ Javadoc | [ Declaration | & Console EN ~ -
[ @ =] b x E! S| = B-r5- 70 [ @ = 2 ® E = B-r-70
<terminated: ControlFlowDemo [Java Application] /System)Library/Java, i hines/1.6.0.jdk/Contents/Home,bin/java (Jun 13, 2 <terminated> InheritanceDema [Java Application] /System/Library,) /1.6.0.jdk/Contents/Home /bin java (un 13, 2(
horst has the value 54758 Blubb.
Alle Mann auf Tauchstation!
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Jalr

b [1] whale.java

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

% %G EE B r5- 70

Blubb.

<terminated> InheritanceDemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk /Contents /Home/bin/java (un 13, 2(

Alle Mann auf Tauchstation!
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» EAIRE System Library [Java SE 6 (MacOS

Yalel

T ¥%Debug
1= e
[# Package Explorer £3 = B || 1] vehicle.java fm Submarine java = B |/ 5% outline 32 =a [% Package Explorer 53 = B[ [J] submarine java fm InheritanceDemo java fm ICanDivejava 28 [z = ﬁWfSE Outline 53 =08
<:=7>| - public class InheritanceDemo { BRYe ™ c:D‘ - public interface ICanDive { | B WY e ¥~
22 CantrolFlowDemo = public static void mainCString[] args) { ¥ @, InheritanceDemo ¥ [ ControlFlowDema void dive(); 4] Mammaljava ICanDive
¥ = Inheritance Whale willy = new Whale(); o © main(String[)) - void ¥ 2 Inheritance ) Vehicle java b dive() - vaid
v @@ src willy.dive(); v s } 1] Whalejava
¥ & (default package) & Manmal m = willy; B (default package] [ ICanDive java
» [7] InheritanceDema java m.d| » [7] ICanDive java [ InheritanceDema.java
b [1] Mammal java ) ) » [J] InheritanceDemo.java [J) Submarine.java
o Submarine sub = new Submarine();
¥ [J] submarine.java Sub. diveC): » [J] Mammal.java
b [1] Vehicle java } : ! b [1] submarine java
¥ [J] Whale.java ¥ [J] vehicle.java
b B4 JRE System Library [Java SE 6 (MacOS, }
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% % | G GH [#B.r9-= 0

<terminated> InheritanceDemo [Java Application] /System/Library,):

Blubb.

/1.6.0.jdk/Contents /Home/bin java (Jun 13, 2(

Miam.
Miam.
Alle Mann auf Tauchstation!
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¥ [J] InheritanceDemo.java
¥ [J] Mammal.java
b [1] submarine java
¥ [J] Vehicle java
> [1] Whale.java
» @ JRE System Library [Java SE 6 (MacOS

System.out.println("Boooh!");

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

% %G EE B r5- 70

Blubb.

<terminated> InheritanceDemo [Java Application] /System/Library/Java/JavaVirtualMachines/1.6.0.jdk /Contents /Home/bin/java (un 13, 2(

Mjam.
Mjam.
Alle Mann auf Tauchstation!
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Writable Smart Insert 3:25

¥ [1] ICanDive java
¥ [J] InheritanceDemo java
» [4] Mammal.java
b [1] submarine java
¥ [J] vehicle.java
b [1] whale.java
¥ =4 JRE System Library [Java SE 6 (MacOS

Manmal m = willy;
m. eatSomething();
willy.eatSomething();

Submarine sub = new Submarine();
sub.dive(d;

ICanDive id;
i

[ %5 Debug e e 88 U [ EBHE] 30| w6 | ®@s 5P 40 B 5 %5Debug &
181+ 5le e v o [ 5leto e e
[# Package Explorer £3 =0 [3] InheritanceDemo.java W [4] ICanDive.java W"; = B |/ 5% outline 32 =a [% Package Explorer 53 = B[ [) whale.java fm Submarine.java = 8 [ 5% outline 53 =08
<;=7>| - public class Whale extends Mammal implements ICanDive { BRYe ™ Gic»‘ - public class InheritanceDemo { BR e w7
P'&jcuntmlFluwD:mD P ) R0 ] v® Whale b&jcnntmlfluwDemu & public static void main(String[] args) { vG,lnshe itanceDema
¥ 2 Inheritance System. out.printlnC"Blubb."); © .dive() : void ¥ Inheritance Whale willy = new fhale(); © ° main(String]]) : void
v @@ src & scareSharks() : void v (@Bsrc willy.dive();
¥ 83 (default package) v B (default package)
¥ [J] ICanDive.java = void scareSharks() {

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

% % | G GH [#B.r9-= 0

<terminated> InheritanceDemo [Java Application] /System/Library,):

Blubb.

/1.6.0.jdk/Contents /Home/bin java (Jun 13, 2(

Miam.
Miam.
Alle Mann auf Tauchstation!
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» 1= ControlFlowDemo
¥ =4 Inheritance
v [ Bsrc
¥ £ (default package)
b [1] ICanDive java
¥ [J] InheritanceDema.java
» [J] Mammal.java
b [1] submarine java
¥ [1] Vehicle java
» [I] Whale.java
¥ i JRE System Library [Java SE 6 (MacOS

=S | |
[ &= Fletp e -
[# Package Explarer 52 = B|([1) whale.java fm Submarine java 3 = B (5= outline 32 =8
<:=?>| o~ public class InheritanceDemo { P %08 R

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

fhale willy = new Whale();
willy. dive();

Mammal m = willy;

m. eatSomething(};

willy. eatSomething();

Submarine sub = new Submarine();
sub.dive();

ICanDive id;
id = sub
id.dive();

+ @, InheritanceDema

@ ¥ main(String[)) : void

Problems. f@ Javadac ﬂia:g Declaration fE Consale 52

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

Demo [Java Application] /System/Library/java/JavaVirtualMachines/1.6.0.jdk/Contents/Home /bin /java (Jun 13, 2(

Blubb.
Mjam.
Mjam.

1 Java as a Programming Language

Anordnen

Interfaces

Example:

[rcanowe ]

Mammal

Vehicle

height:int
weights int

| dive)

eatsomethingl)

iy

hale
height:int
weight: int

implements

eatsomething)

scaresharks()

e

height int
weight: int
speed: int
accelerate(]
deceleratel]
crash()

Submarine
hesght: int
weight: int
speed: int
aeceleratel]
deceleratel)
crashi)

divef)

Schnellformarvorlagen ==

Alle Mann auf Tauchstation!
Alle Mann auf Tauchstation!

Notizen durch Klicken hinzufiigen

‘ Writahle | Smart Insert 14:17 J

r —_—
y Folie 24 von 91 79% (=)

guage Basics — Variables

nguage Basics — Variables

MEeMmOry (simplified model)

m cell name cell content

Variables * Variables have a type

1123 horst 101
. 1124 heiner 235638465
. . g
Variables have a type *  Primitive type 1125 837465845 ]
*  Primitive type
int horst = 101; 1150 bikel.cadence 0
* Reference type long heiner; 1151 bikel.speed 0
heiner = 235638465837465845; 1152 bikel.gear 3
Declaration | Instantiation | Manipulation | Equality
1330 bike2.cadence 0
Primitive  predefined int a; a=117; a=h+42; a==bh: 1331 bikeZ2.speed 0
* Reference type 1332 bike2.gear 1
) ) . 1333 bike2.seatHeight 15
Reference class Sftudent { Sttfdent heiner=new  heiner.yawn(); helner.equals( Bicycle bikel = new Bicycle(); )
// Fields and heiner; Student(); sabine rel _ 5.
// methods ... ); bikel.gear = 3; 4027 void changeCadence

} (int newValue) {
MountainBike bike2 =

4028 cadence =
new MountainBike(); newValue;
4029 }
4035 int horst = 101;



& nguage Basics — Variables
Primitive Types

*  Primitive types (numeric):

byte | short _Lint __llong _|float | double |

8 bit 16 bit 32 bit 64 bit 32 bit 64 bit
* Examples:
byte flags = 63;
short bbb = 10133;
int heiner = 234103234;
long dong = -83628735682345;
float fff = 5464.00345;
float ggg = -345545.34534E-12f; =-345545,34534* 102

=3245343455.555 * 107

double sss 3245343455.555E67;

/& hguage Basics — Variables

*  Primitive types (numeric, boolean, character):

S Z S R Unicode
(UTF-16)
-mmmmm
8 bit 16 bit 32 bit 64 bit 32 hit 64 bit 1 bit 16 bit
[-27,27-1]  [-235, 215.1) [-231, 231.7) [-262, 262.1) [+/- [+/- {true, false} {..1, &S5,
= = = = ~1.4%1045,  ~4.9%103%, %, &, ..., a,b,
[-128,127) [-32768,32767) [-2147483648, [-9223372036854775808, +/- +/- €,
2147483647]  9223372036854775807]  ~3.4*10%]  ~1.8 10%%] O -
L HEFEL
269,
WA,
<o,
R,
R

erEw

m|&| nguage Basics — Variables

¢ Primitive types (numeric, boolean, character):

€ Z € R Unicode
(UTF-16)
-mmm-mm
8 bit 16 bit 32 bit 64 bit 32 bit 64 bit 1 bit 16 bit
[27,271]  [-2%5,2%) [22,20) 2, 281) [+/- [+/- {true, false}  {..1,,,8,8,
- = = - ~14%1045,  ~4.9%10%%, %, &, ..., a, b,
[-128,127) [-32768,32767] [-2147483648, [-9223372036854775808, +/- +- €, o
2147483647]  9223372036854775807]  ~3.4%10%]  ~1.810%9 jﬂﬁc
CHAEFL
2.9.9,..
R,
.,
B, .
L R

[m|&] nguage Basics — Variables

* More examples:

byte flags = 63; byte typically used for bit-patterns

short bbb = 10133;
int heiner = 234103234;
long dng = -83628735682345;

float fff = 5464.00345f;
float ggg -345545,34534E-12F;
double sss 3245343455.555E67d

=-345545.34534 * 10" (float)
=3245343455.555 * 10°7 (double)

char ccc = 'm';

" H n
n means "new line
char ccc2 = '\n'; \

boolean isCool = true;



[m = hguage Basics — Variables

Reference Type Variables
MEeMmOTry (simplified model)

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

bikel = new Bicycle(); 1149 bikel

FRLEE S e syl () 6 1150 bikel.cadence 0
1151 bikel.speed 0
1152 bikel.gear 1

1405 bike2.cadence 0
BOBICEL @3 _ 1406 bike2.speed 0
c = bikel.equals (bike2);
// c == true 1407 bikeZ2.gear 1
c = (bikel == bike2);
// c == false

[m|2] hguage Basics — Variables

Reference Type Variables
MEeMmOTry (simplified model)
* Reference type variables "point" to mmm
an object of the reference type

bikel = new Bicycle(); 1149 bikel @
bike2 = new Bicycle();
Y 1150 bikel.cadence 0
1151 bikel.speed 0

bikel.gear = 3; .gear 3

bikel = bike2;

1405 bike2.cadence 0
BOBICEL @3 _ 1406 bike2.speed 0
c = bikel.equals (bike2);
// ¢ == true 1407 bike2.gear 1
c = (bikel == bike2);
// ¢c == true

data

data

‘m|&| hguage Basics — Variables

Reference Type Variables
MEeMmOory (simplified model)

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

bikel = new Bicycle(); 1149 bikel

PRIESE S G BRErEic () 7 1950 |bikel.cadence |0
1151 bikel.speed 0

bikel.gear = 3; 1152 bikel.gear 3

1405 bikeZ.cadence 0
DEBlicE @ ‘ 1406 bike2.speed 0
c = bikel.equals (bike2);
// c == true 1407 Dbike2.gear 1
c = (bikel == bike2);
// c == false

[m|&| nguage Basics — Variables

Reference Type Variables
MEeMmOory (simplified model)
an object of the reference type

bikel = new Bicycle(); 1149 Dbikel @
bike2 = new Bicycle();
v 1150 bikel.cadence 0
1151 bikel.speed 0

bikel.gear = 3; gear 3

bikel = bike2;

1405 bike2.cadence 0

boolean c;

. , 1406 bike2.speed 0
c = bikel.equals (bike2);
// c == true 1407 Dbike2.gear 1
c = (bikel == bike2);
// ¢© == true

@ r/'=E»

data

data



[m = hguage Basics — Variables
Reference Type Variables

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

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

bikel.gear = 3;

bikel = bike2;

boolean c;
c = bikel.equals (bike2);

// c == true
c = (bikel == bike2);
// ¢ == true

[m& nguage Basics — Variables

Arrays

* Array is itself a reference type:

int[] someArray = new int[3];
int[] anotherArray = new int[3];
someArray[2] = 7;
anotherArray[l] = 8;

MEeMmOTry (simplified model)

bikel
bikel.
bikel

cadence 0
.speed 0

.gear 3

data

1405 bike2.cadence 0
1406 bike2.speed 0
1407 bikeZ2.gear 1

MEMOTY (simplified model)

1149 someArray <1150>
1150 0
1151 0
1152 7
1327 anotherArray <1328>
1328 0
1329 8
1330 0

[m|&| hguage Basics — Variables

Arrays
Indices: 1 2 3 45
= Array: "Indexed list" of elements DDDDEI
* Holds a fixed number of variables of a <—Iength of examplel'\‘
certain type (primitive or reference) first index array is 6 '

¢ Isitself a reference type (see next slide)

int[] someArray;

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

someArray[l] = 12;

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

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

AnyClass|[] thirdArray;
thirdArray = new AnyClass[45];
thirdArray[44] = new AnyClass();
thirdArray([44] .someMethod() ;

[m&] nguage Basics — Variables
Arrays

* Array is itself a reference type:

int[] someArray = new int[3];
int[] anotherArray = new int[3];
1149
someArray[2] = 7; 1150
anotherArray[l] = 8;
1151
someArray = anotherArray; 1152
boolean b = (someArray[l] == 8);
// b == true 1327
1328
1329

1330

element at index 4

\_array of primitive type
elements

_ array of reference type
~~ elements (objects)

MemOory (simplified model)

<1328>
0
0
9

someArray

<1328>
0
8
0

anotherArray
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Arrays

* Array is itself a reference type:

m|@) nguage Basics — Operators

Operators

MEMOTY (simplified model)

Operators (mostly) act on variables of primitive types. Examples:

int[] someArray = new int[3]; )
int[] anotherArray = new int[3]; Assignment Operator
1149 somelArray <1328> = Simple assignment operator (also for reference types) a = b+l; bikeZ = bikel.copy();
someArray[2] = T; 1150 0 , ]
anotherArray[l] = 8; Arithmetic Operators
1151 0 + Additive operator double aaa = b + 1.7; int a =1 + 1;
SomeArray — anotherArray; 1152 7 - Subtraction operator int b = ¢ - 9; float £ = 10.0f - 23.0f;
Multiplication operator fd = fd * 0.1f; double d =z * z;
boolean b = (someArray[lJ — )’. / Division operator int a = 17 / 9 floa == 1;
. ce = 13 0F 7 7 ¢ L -
// b == true 1327 anotherArray <1328> . _ float == 13.0f / 2.0f // ee 6.5L;
k] Remainder operator int a =17 & 9 //a == 8;
1328 0
* Length property: 1329 8 Unary Operators
+ Unary plus operator; (not very useful) int a = -1; int b = +a; [ b == -1
: 1 = A 1 e 1330 0 ] )
int someArray.length; - Unary minus operator; negates an expression int a = -1; int b = -a; // b == 1
7/ == ++ Increment by 1 [ a == 1;
-— Decrement by 1 // a == 0;
! Inverse value of a boolean c = lb; // c==false;
'm & nguage Basics — Operators ‘)@ hguage Basics — Operators
Equa“tv and Relational Qperators * Thereis a fixed precedence of OperatOI'S
== Equal to boolean a = (1 == 1); // a == true . .
g pommman e Tl ° o *  Simple: Use brackets "("...")" to enforce precendence as desired!
= Not equal to boolean a = (1 !'= 1); // a == false
> Greater than boolean a = (17 > 12)); // a = true;
>= Greater than or equal to etc. int a = ((7 + 4) * 8) % 3; //oa == 1
< Less than
<= Less than or equal to
Conditional Operators
& & Conditional-AND a = false; b = true; ¢ = a && b; // © == false;
| Conditional-OR a = false; b = true; c = a bi // ¢ == true; * Important: Dereference operator for reference types: dot-operator "."
?: Ternary (shorthand for if-then-else statement, use i f~then-else instead!)
Reference Type Comparison Operator or z = new cEringRs TR S S concatenatalS )i
instanceof  Compares an object to a specified type ~ Pocl=an o =
z.instanceOf (Vector); blk@l .cadence p— 4’.
// b== true;

Bitwise and Bit Shift Operators
(not that important for us; see URL below)
http://docs.oracle.com/javase/tutorial/fjava/nutsandbolts/op3.html

bikel.changeGear (5) ;
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Expressions Expressions

* Expression: Legal combination of variables and operators * Expression: Legal combination of variables and operators

* Can be (and typically are) nested ¢ Can be (and typically are) nested

* Expressions evaluate to a value that has a type * Expressions evaluate to a value that has a type
Bample  |Evaluates to |Type | Bample  |Evaluates to |Type |
48 48 int 48 48 int
2.0 / 3.0 0.6666666667 double 2.0 / 3.0 0.6666666667 double
new String("luja sog i") "luja sog 1i" String new String("luja sog 1i") "luja sog i" String
a = (17 + (3 * 9)) % 3) 2 int a= (17 + (3 * 9)) % 3) 2 int
a+t+ 2 (butais now 3) int a++ 2 (butais now 3) int
++a 3 int ++a 3 int
a * 9 / (new String("blue").length()) 6 int a * 9 / (new String("blue").length()) [ int

e/



