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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)

* Isitself a reference type (see next slide)

int[] someArray;
someArray = new int[6];
someArray[0] = 23;
someArray[l] = 12;

Indices: 1 23 45
length of example
first index array is 6
element at index 4
™

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

String[] someOtherArray;

someOtherArray([17] = "bla bla";

someOtherArray = new String[30]; W

AnyClass[] thirdArray:

thirdArray = new AnyClass[45];

\__ array of primitive type
/~ elements

. array of reference type

~~ elements (objects)

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

Arrays

* Array is itself a reference type:

int[] someArray = new int[3];
int[] anotherArray = new int[3];

someArray([2] = 7;
anotherArray[1] 8;

MEMOrY (simplified model)

cell o cellname __ cell content

1149
1150
1151
1152

someArray

anotherArray

<1150>
0
0
7

<1328>
0
8
0
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Arrays

* Array is itself a reference type:

int[] someArray = new int[3];
int[] anotherArray = new int[3];

someArray([2] = 7;
anotherArray([l] = 8;

someArray anotherArray;

boolean b = (someArray[l]
// b == true

MEemaOory (simplified model)

1149
1150
1151
1152

cell o | cellname __| cell content

<1328>
0
0
7

someArray

<1328>
0
8
0

anotherArray
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2 Language Basics — Expressions, Statements, Blocks

[)

Arrays Expressions
MEMOrY (simplified model)

mmm * Expression: Legal combination of constants, variables and operators

* Can be (and typically are) nested

* Array is itself a reference type:

int[] someArray = new int[3];
int[] anotherArray = new int[3]; . .
1149 someArray <1328> * Expressions evaluate to a value of a certain type

someArray([2] = 7; 1150 0

anotherArray[1] 8; o 0 Given: int a = 73; boolean someArray[] = new boolean[5];

boolean b = (someArray[1] ; 48 48 int
// b == true anotherArray <1328> 2.0 / 3.0 0.6666666665 double

0 true true boolean
8 15 / 8 1 int

int 1 = someArray.length; 0 (17 + (3 * 9)) % 3 2 int
g7 L = o en . a+ 1 int

* Length property:

a * 9.0 / someArray.length double
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2 Language Basics — Expressions, Statements, Blocks 2 Language Basics — Expressions, Statements, Blocks

Expressions Statements

. i - ide-
Some expressions have so-called side-effects « Statement: Complete unit of execution (ends with ";")

Given: int a = 73; int b; * Expression statements:

. . e .
Bample _____________|value ____|Sideeffect ____ Asslgment expressions To i Ere e

84 Assign 84 to a Use of ++ or —— a++;

48 Assign 48 to both a and b Method invocations someCbject.methodCne () ;
48 Assign 49to a (!)
50 Assign 50to a (!)

new Bicycle() Reference tothe  Create and initialize new
new instance of instance of class * Blocks
Bicycle,e.g. Bicycle in memory .
<1150> . (nex‘t S||de)

Object creation expressions new SomeClass();

* Declaration statements int a = 0;

new double[10] Reference to the Create and initialize new * Control flow statements
new array of array in memory
double * (later)
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2 Language Basics — Control Flow Statements

* if and if else have a straightforward meaning:

void applyBrakes () {
if (speed > 0) {
speed = speed - 1;

void applyBrakes () {
if (speed > 10) {

speed = speed - 2; // break really hard
} else if (speed > 0) {

speed—-; // soft brakes
} else {

System.err.println(
"The bicycle has already stopped!");

}

* switch: Equivalent to sequence of chained if else statements

® Preview File

2 Language Basics — Control Flow Statements

* for: usually means to do something for a fixed number of times:

for (int i=0; i<7; i++) { // loop will be executed 7 times

System.out.print ("#:" + 1 + " ");

}
> output will be: #:0 #:1 $#:2 #:3 #:4 #:5 #:6

* General form:

for (initialization; termination; update) {
statement*
}
initialization expression: Executed once at the beginning of first loop

termination expression: If true then execute statement(s), else exit loop

update expression: Executed after each iteration of the loop

2 Language Basics — Control Flow Statements

while: do something as long as some condition (boolean expression) is true
int count = 1;

while (count < 8) {

System.out.print ("#:" + count + " ");
count++;

> output will be: #:1 #:2 #:3 #:4 #:5 #:6 #:7

do while: similar to "while", but check condition at the end of execution of
something instead of at the beginning

int count = 1;
do {

System.out.print ("#:" + count + " ");
count++;
} while (count < 8);:

——» output will be: #:1 #:2 #:3 #:4 #:5 #:6 #:7

® Preview File Edit View

2 Language Basics — Control Flow Statements

« for: usually means to do something for a fixed number of times:

for (int i=0; i<7; i++) { // lod. for equivalentto while
System.out.print ("#:" + i
} initialization ;
while (termination) {
statement*

update;

> output will be:

* General form:

for (initialization; termination; update) {
statement*
}
initialization expression: Executed once at the beginning of first loop

termination expression: If true then execute statement(s), else exit loop

update expression: Executed after each iteration of the loop




2 Language Basics — Control Flow Statements

« for: usually means to do something for a fixed number of times:

3 Classes, Objects, Inheritance

for (int i=0; i<7; i++) { // loop will be executed 7 times
System.out.print("#:" + 1 + " ");

}
> output will be: #:0 #:1 #:2 #:3 #:4 #:5 #:6

. . « General form:
Deepening readings:
for (initialization; termination; update) {

http://java.sun.com/docs/books/tutorial/java/java00/classes.html statement®

http://java.sun.com/docs/books/tutorial/java/javaO0/objects.html
http://java.sun.com/docs/books/tutorial/java/java00/mare.html
http://java.sun.com/docs/books/tutorial/java/landl/subclasses.html
http://java.sun.com/docs/books/tutorial/essential/exceptions/index.html

}

* initialization expression: Executed once at the beginning of first loop

* termination expression: If true then execute statement(s), else exit loop

* update expression: Executed after each iteration of the loop

H H [ Project 32 [% Package =g
2 Language Basics — Expressions, Statements, Blocks u|
= o=
[C1BankAccount Select a wizard
Blocks EyBecsandriowers
» = BicycleDemo
22 ControlFlowDemo
b = Erathostenes Wizards:
| Efacsens o
* Variables declared inside a block are only visible from within that block: {1 Flaodfil > (> General
[T Histogram b =Cvs
[E1ImageDemo ¥ (= Java
B hentonee 1 Java Project
. =1 OverloadAndOverride s Java Project from Existing Ant Buildfile
int a =7, b 6; (21 Polymorghism ¥ (= Maven
T QuickSort » (= Examples
{1 SimpleRecursion
. . J
q4F (a != b) { // begln block b (=2 StatementsAndOperators
int c;
c =a * b;
System.out.println(c);
// end block
System.out.println(c); // ERROR: c unavailable i e e | e i e [ i | .0 =0
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Paste B’Y Bsrc
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E{Eﬁnje(t 8% (% package =~ O
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T BankAccount
TBeesAndFlowers

» (=2 BicycleDemo

I (=% ControlFlowDemo

P (=2 Erathostenes
LT Exceptions

b (=2 Fakultaet
TEIFloodFill
T Histogram
TTImageDemo
TInheritance
T OverloadAndOverride
T Polymorphism

¥ =4 Potenz.
¥ @&Bsrc

» 3 (default package)
¥ [1] PotenzMain java
» EIRE System Library [JavaSE-1.7]

LT Quicksort
TISimpleRecursion

I (=% StatementsAndOperatars

@i‘ Jjava | 35 Debug

[1] =PotenzMain.java EIEW =0
"1 public class PotenzMain {
2
T public static void main(String[] args) {
7
5
6
7 }
8
9}
10
[Z0 Problems @ Javadoc [&, Declaration 'El Console 52 E-ri-= 0

No consoles to display at this time.
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[C1BeesAndFlowers

» = BicycleDemo

122 ControlFlowDemo

b = Erathostenes
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I FloodFill
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1 Polymorphism

vzl Potenz
¥ [ Bsrc

» 3 (default package)
b [1] PotenzMain java
¥ i JRE System Library [JavaSE-1.7)

[E1QuickSort
CISimpleRecursion

(22 StatementsAndOperators

[J] *PotenzMain.java 53] =
T public class PotenzMain { EE
2
T public static void main(String[] args) {
3
it double x = 2.2, n = 8.9;
6
7
8
9 }
10
1}
12
[2 Problems @ Javadoc (&, Declaration Bl Console 52 E-ri-= 8

No consoles to display at this time.
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¥ [1] PotenzMain java
» EIRE System Library [JavaSE-1.7]

LT Quicksort
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[1] =PotenzMain.java 53

T public class PotenzMain {
2
e public static void main(String[] args) {
7
] double x - 2.8, n - 8.8;
6
W7 int i - 0;
8
9
10 }
11
12}
13

[Z( Problems @ Javadoc [, Declaration El console 2

No consoles to display at this time.
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[1] =PotenzMain.java 53

T public class PotenzMain {
2
e public static void main(String[] args) {
7
5 double x - 2.8;
6 int n = 8;
2
8 int i = 9;
9 while (i < n) {
10 X = X * x;
11 =]
12 }
13
14 }
15
16 }
17

Declaration =l Console 53

|Zi Problems @ Javadoc

No consoles to display at this time.
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[C1BankAccount
[C1BeesAndFlowers

» = BicycleDemo

122 ControlFlowDemo

b = Erathostenes
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I FloodFill
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b (1] PotenzMain java
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T public class PotenzMain {
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EC public static void main(String[] args) {
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9
10
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» 3 (default package)
b (1] PotenzMain java
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[E1QuickSort
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[1] *PotenzMain.java 52

T public class PotenzMain {
2

EC public static void main(String[] args) {
r

5 double x - 2.0;

6 int n = 8;

7

8 int i = 8;

9 d

10 while (i < n) {

11 X =x ¥ x;

12 -l

13 }

14

15 }

16

17 }

18

[Z¢ Problems @ Javadoc (&, Declaration El console 2

No consoles to display at this time.
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[1] PotenzMain java 52

1 public class PotenzMain [

3 public static void main(String[] args) {
4

5 double x - 2.8;

6 int n = 8;

M

8 int i =0;

9 double result = 1.8;

10 while (i < n) {

11 result = result * x;

12 i=1i4+1;

13 }

14

15 System.out.println("Das Ergebnis lautet: " + result);
16 }

17

18 }
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T BankAccount
TBeesAndFlowers
» (=2 BicycleDemo
I (=% ControlFlowDemo
P (=2 Erathostenes
LT Exceptions
b (=2 Fakultaet
TEIFloodFill
LT Histogram
TTImageDemo
TInheritance
T OverloadAndOverride
T Polymorphism
¥ =4 Potenz.
¥ @&Bsrc
» 3 (default package)
¥ [J] BubbleSort.java
¥ [J] PotenzMain java
» =L IRE System Library [JavasE-1.7)]
T QuickSort
LISimpleRecursion
I (=% StatementsAndOperatars

~  public static void main(String[] args) {
double[] zahlen = new double[18];
Math. random()

© o in e wl

4, =
Problems @ Javadoc Declaration & Console &3 ~fij-= 0

<terminated> PotenzMain (Java Application) /Library/Java/JavaVirtualMachines /jdk1.7.0_21.jdk/Contents fHome/bin /java (21.06.201
Das Ergebnis lautet: 256.9

Writable Smart Insert 5:22

[ Project 82 Package . O [J] PotenzMain.java [7] *BubbleSort.java 52 = 0

B <;:=,‘> ‘ e _1 public class BubbleSort {
[C1BankAccount
[C1BeesAndFlowers

» = BicycleDemo

122 ControlFlowDemo

b = Erathostenes
L] Exceptions

» (=2 Fakultaet
I FloodFill
{_I Histogram
[ElimageDemo
{1 Inheritance
[E10verloadAndOverride
1 Polymorphism

vzl Potenz
¥ [ Bsrc

» 3 (default package)
b [1] BubbleSort java
¥ [J] PotenzMain java
P B, JRE System Library (JavasE-1.7)
[E1QuickSort
[CISimpleRecursion
(22 StatementsAndOperators

public static void main(String[] args) {
double[] zahlen = new double[10];
for Cint i - @

[P v e
-

4, =
Problems @ Javadoc Declaration & Console & ~fi-= 08

3 % | G b & ot
<terminated> PotenzMain [Java Application] /Library/Java/)avaVirtualMachines/jdk1.7.0_2 1.jdk/Contents/Home /bin/java (21.06.201
Das Ergebnis lautet: 256.9
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# Eclipse File Edit Source Refactor Navigate Search Project Run Window Help 4 B @ Fr.21.Jun 10:05 Q = ® Eclipse File Edit Source Refactor Navigate Search Project Run Window Help 4 = Fr.21.Jun 10:06 Q :=
E 1 Q‘ i Java - Potenz/src/BubbleSort.java - Eclipse - fUsers/alex/rep/svn/wzw_ss2013/teil_java/workspace ) E @§ k Java - Potenz /src/BubbleSort.java - Eclipse - /Users/alex/rep/svn/wzw_ss2013/teil_java/workspace )
L o . . _ . n . L H J | s " " _ _ R .
) i O Qe G B s @ ([T et e ;Jﬁ\@;’lm $Debug C3 e e Qe 8 G (B S e R (0] Bt e o] ,Jﬁwym $5.Debug
[t5 Project 52 Package . O [7] PotenzMain.java [1] *BubbleSort.java £2 = 0 5. [ Project 82 Package . O [J] PotenzMain.java [7] *BubbleSort.java 52 = 0 5.
B <I)===>| - "1 public class BubbleSort { EE =] <‘):=“>‘ - T public class BubbleSort { SE
[ BankAccount 3= public static void main(String[] args) { [ BankAccount 35 public static veid main(String[] args) {
t_EBFESA""F“’WﬂS 4 double[] zahlen = new double[10]; E}B“SA"“F"’“"E’S 4 double[] zahlen = new double[18];
P == BicycleDemo 5 for (int i = @; i < zohlen.length; i++) { » == BicycleDemo 5 for (int i = @; i < zahlen.length; i++) {
» (=2 ControlFlowDeme 6 zahlen[]]| 122 ControlFlowDemo 6 zahlen[i] = 188 * Math.random(};
P (=2 Erathostenes 7 b = Erathostenes 7
57 Exceptions 8 ¥ ] Exceptions &
> 2 Fakultaet 9 P2 Fakultaet 9 |
T FloodFill ﬁ ¥ & FloodFill h’ ¥
LT Histogram {_I Histogram 123
T7ImageDemo [1ImageDemo 13
TInheritance {1 Inheritance
7 OverloadAndOverride 51 OverloadAndOverride
CT Polymorphism 21 Polymorphism
¥ =4 Potenz. vzl Potenz
¥ @ Bsrc ¥ [ Bsrc
» £ (default package) » £ (default package)
¥ [J] BubbleSort.java b [1] BubbleSort java
¥ [J] PotenzMain java ¥ [J] PotenzMain java
» ELIRE System Library (javaSE-1.7] B =i JRE System Library [JavaSE-1.7]
T QuickSort £1QuickSort
7 simpleRecursion [I5impleRecursion
I (=% StatementsAndOperatars (22 StatementsAndOperators
Problems @ Javadoc Declaration & Console &3 ® % ‘ EepBl@|¥ ¢ E-13-= 1 Problems Javadoc Declaration [E] Console 52 x % | Eu BB E & | £ E-ri-= B
<terminated> PotenzMain [lava Application) /Library/Java/JavaVirtualMachines /jdk1 1.jdk/Contents fHome/binjava (21.06.201 <terminated> PotenzMain [Java Application] /Library/Java/JavaVirtualMachines/jdk1.7.0_2 L.jdk/Contents/Home/bin/java (21.06.201
Das Ergebnis lautet: 256.@ Das Ergebnis lautet: 25
| writable | smartinsert | 6:20 | Writable | smartinsert | :9
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# Eclipse

Java - Potenz/src/BubbleSort.java - Eclipse - /Users/alex/rep/svnfwzw_ss2013/teil_javafworkspace

s O G B G R (BT [ et e e

| & @ $50n

File Edit

# Eclipse

Source

Refactor Navigate Search Project Run Window Help # E (&1 Fr.21.Jun 10:08 Q

Java - Potenz/src/BubbleScrt.java - Eclipse - /Users/alex/rep/svn/wzw_ss2013/teil_java/workspace

(SRS CON o R0 NR: St C AT, N Wteihsc) | [P NIRRT o R Rt N

=] [7] PotenzMain.java [1] *BubbleSort.java £2
public class BubbleSort {

[t5 Project 52 Package
BS|e 7

T BankAccount

7 BeesAndFlowers

1
EE public static void main(String[] args) {
4
» (=2 BicycleDemo 5
6
7
8
9

double[] zahlen = new double[10];
for (int i = @; i < zahlen.length; i++) {
» (=2 ControlFlowDemo zahlen[i] = 188 * Math.random();
P (=2 Erathostenes
LT Exceptions
b (=2 Fakultaet
TEIFloodFill
LT Histogram
TTImageDemo 13
TInheritance
T OverloadAndOverride
T Polymorphism
¥ =4 Potenz.
¥ @&Bsrc
» 3 (default package)
¥ [J] BubbleSort.java
¥ [J] PotenzMain java
» =L IRE System Library [JavasE-1.7)]
T QuickSort
LISimpleRecursion
I (=% StatementsAndOperatars

}

- s, =
Problems @ Javadoc Declaration & Console &3 #E-ri-=0

® % | B bE|E &

_21.jdk/Contents fHome/bin /java (21.06.201

<terminated> PotenzMain (Java Application) /Library/Java/JavaVirtualMachines /jdk1.7.
Das Ergebnis lautet: 256.9

Writable Smart Insert 6:22

[ Project 82 Package . O

a4 7
[C1BankAccount
[C1BeesAndFlowers
» = BicycleDemo
122 ControlFlowDemo
b = Erathostenes
L] Exceptions
» (=2 Fakultaet
I FloodFill
{_I Histogram
[ElimageDemo
{1 Inheritance
[E10verloadAndOverride
1 Polymorphism
vzl Potenz
¥ [ Bsrc
» 3 (default package)
b [1] BubbleSort java
¥ [J] PotenzMain java
P B, JRE System Library (JavasE-1.7)
[E1QuickSort
[CISimpleRecursion
(22 StatementsAndOperators

[J] PotenzMain.java [7] *BubbleSort.java 52
public class BubbleSort {

public static void main(String[] args) {
double[] zahlen = new double[10];
for (int i - @; i < zahlen.length; i++) {
zahlen[i] = 188 * Math.random(};

©oe o s w el

4, =
Problems Javadoc Declaration & Console & ~fi-= 08

3 % | G b & ot
<terminated> PotenzMain [Java Application] /Library/Java/)avaVirtualMachines/jdk1.7.0_2 1.jdk/Contents/Home /bin/java (21.06.201
Das Ergebnis lautet: 256.9
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# Eclipse File Edit Source Refactor Navigate Search Project Run Window Help 4 B= @ Fr.21.Jun 10:09 Q = ® Eclipse File Edit Source Refactor Navigate Search Project Run Window Help 4 = Fr.21.Jun 10:10 Q :=
E 1 Q‘ i Java - Potenz/src/BubbleSort.java - Eclipse - fUsers/alex/rep/svn/wzw_ss2013/teil_java/workspace ) E @§ k Java - Potenz /src/BubbleSort.java - Eclipse - /Users/alex/rep/svn/wzw_ss2013/teil_java/workspace )
SRR Ay B RSN it D= St o PN L R RS R [ \Jﬁ\@;’lm % Debug i STy O REECH Rt Re W el BN R R R e e e _Jﬁ%l@wm %5 Debug
[t5 Project 52 Package . O [7] PotenzMain.java [1] *BubbleSort.java £2 = 0 .5. [ Project 82 Package . O [J] PotenzMain.java [3] BubbleSort.java 2 = 0 5.
B <)===>| = "1 public class BubbleSort { EE =] <‘)==“>‘ - 1 public class BubbleSort { EE
[ BankAccount 3= public static void main(String[] args) [ [ BankAccount 35 public static void main(String[] args) {
qsees‘\"d”“wm 4 double[] zahlen = new double[10]; E}B“SA"“F"’“"E’S 4 double[] zahlen = new double[18];
P == BicycleDemo 5 for (int i = @; i < zohlen.length; i++) { » == BicycleDemo 5 for (int i = @; i < zahlen.length; i++) {
» (=2 ControlFlowDemo 6 zahlen[i] = 188 * Math.randon(); 23 ControlFlowDeme 6 zahlen[i] = 188 * Math.random();
P[22 Erathostenes 7 } b = Erathostenes 7
57 Exceptions 8 ] Exceptions 8 . . .
b 1) Fakultaet 9 b 2 Fakultaet ] for (int i = @; i < zahlen.length; i++) {
EIFloodFill 19 } ElFloodFill 10 System.out.println(zahlen[i]);
11 11
LT Histogram {_I Histogram
12 } 12 3
TTImageDemo 13 [ElimageDemo 13
TInheritance {1 Inheritance 14 }
T OverloadAndOverride [E10verloadAndOverride 15
T Polymorphism 1 Polymorphism
¥ =4 Potenz. vzl Potenz
¥ @ Bsrc ¥ [ Bsrc
» 3 (default package) » 3 (default package)
¥ [J] BubbleSort.java b [1] BubbleSort java
¥ [J] PotenzMain java ¥ [J] PotenzMain java
» =L IRE System Library [JavasE-1.7)] P B, JRE System Library (JavasE-1.7)
T QuickSort £1QuickSort
TISimpleRecursion CISimpleRecursion
I (=% StatementsAndOperatars (22 StatementsAndOperators
Problems @ Javadoc Declaration & Console &3 ® % ‘ EepBl@|¥ ¢ E-13-= 1 Problems Javadoc Declaration [E] Console 52 x % | Eu BB E & | £ E-ri-= B
<terminated> PotenzMain (Java Application) /Library/Java/JavaVirtualMachines /jdk1 1.jdk/Contents fHome/bin fjava (21.06.201 <terminated> BubbleSort [Java Application) /Library/Java/lavaVirtualMachines jdk1.7.0_2 1.jdk/Contents/Home/bin/java (21.06.201:
Das Ergebnis lautet: 256.9 45.750098391625802
50.84768255156875
0.817754228868814
64.18620177244411
08.65382787122844
58.20303482064463
| writable | smartinsert | 10:6 | Writable | smartinsert | 11:9
# Eclipse File Edit Source Refactor Navigate Search Project Run Window Help 4 E= @& Fr.21.Jun 10:12 Q = ® Eclipse File Edit Source Refactor Navigate Search Project Run Window Help # = & Fr.21.Jun 10:13 Q =
Java - Potenz/src/BubbleSort.java - Eclipse - /Users/alex/rep/svnfwzw_ss2013/teil_javafworkspace ) Java - Potenz/src/BubbleScrt.java - Eclipse - /Users/alex/rep/svn/wzw_ss2013/teil_java/workspace )
ST R R R, W te) S T e e 8 ]Jﬁ\ahm 3Debug St B Qg @i s AR e m Dl e ] ;JE§|&’JM %5 Debug

Package =8

[t5 Project 52

B&|s -
T BankAccount
TBeesAndFlowers

» (=2 BicycleDemo

I (=% ControlFlowDemo

P (=2 Erathostenes
LT Exceptions

b (=2 Fakultaet
TEIFloodFill
LT Histogram
TTImageDemo
TInheritance
T OverloadAndOverride
T Polymorphism

¥ =4 Potenz.
¥ @&Bsrc

» 3 (default package)
¥ [J] BubbleSort.java
¥ [J] PotenzMain java
» =L IRE System Library [JavasE-1.7)]
T QuickSort
LISimpleRecursion
I (=% StatementsAndOperatars

[7] PotenzMain.java [1] *BubbleSort.java £2 = 0 =
1 public class BubbleSort { EE
3= public static void main(String[] args) {

3 double[] zahlen = new double[18];

5 for (int i = @; i < zahlen.length; i++) {
6 zahlen[i] - 188 * Math.random();

7 }

8

9 for (int i = @; i < zahlen.length; i++) {
10 System.out.printlnCzahlen[i1);

11 }

12

a13 far. O =
14
15
16 }

- s, =
Problems @ Javadoc Declaration & Console &3 #E-ri-=0

® % | B bE|E &

<terminated> BubbleSort Java Application] /Library/Java/JavaVirtualMachines /jdk1.7.0_21.jdk/Contents/Home/bin/java (21.06.201:

45.75008391625802
58.84768255156875
9.817754228868814
64.18628177244411
98.65382787122844
58.00303482064463

Writable Smart Insert 13:14

[ Project 82 Package . O

a4 7
[C1BankAccount
[C1BeesAndFlowers

» = BicycleDemo

122 ControlFlowDemo

b = Erathostenes
L] Exceptions

» (=2 Fakultaet
I FloodFill
{_I Histogram
[ElimageDemo
{1 Inheritance
[E10verloadAndOverride
1 Polymorphism

vzl Potenz
¥ [ Bsrc

» 3 (default package)
b [1] BubbleSort java
¥ [J] PotenzMain java
P B, JRE System Library (JavasE-1.7)
[E1QuickSort
[CISimpleRecursion
(22 StatementsAndOperators

Syntax error on token ")", { expected after this token

[J] PotenzMain.java [7] *BubbleSort.java 52 = 0
1 public class BubbleSort {
3@ public static void main(String[] args) {
4 double[] zahlen = new double[18];
5 for (int i = @; 1 < zahlen.length; i++) {
6 zahlen[i] ~ 188 * Math.random(};
8
9 for (int i = @; 1 < zahlen.length; i+4) {
10 System.out.println(zahlen[i1);
11 }
12
o13 for (int i = @; i < zahlen.length; . i
(IR -1 U110 N €= EO I
15 }
16 }
18}
19
Problems Javadoc Declaration & Console & x % | Eu BB E & | 2 E-ri-=08

<terminated> BubbleSort [Java Application) /Library/Java/lavaVirtualMachines jdk1.7.0_2 1.jdk/Contents/Home/bin/java (21.06.201:
45.750098391625802
50.84768255156875
0.817754228868814
64.18620177244411
08.65382787122844
58.00303482064463

Writable Smart Insert 14:-36
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[t5 Project 52 Package . O [7] PotenzMain.java [1] *BubbleSort.java £2 = 0 5. [ Project 82 Package . O [J] PotenzMain.java [7] *BubbleSort.java 52 = 0 5.
B <)===>| = 1 public class BubbleSort { EE =] <‘;:=“>‘ - 1 public class BubbleSort { EE
[ BankAccount 35 public static void main(String[] args) { [ BankAccount 35 public static void main(String[] args) {
T%TB_EESA"UF‘“WE'S double[] zahlen = new double[10]; EJW“SA"“F'WE’S 4 double[] zahlen = new double[18];
P == BicycleDemo 5 for (int i = @; i < zohlen.length; i++) { » == BicycleDemo 5 for (int i = @; i < zahlen.length; i++) {
» (=2 ControlFlowDemo 6 zahlen[i] = 188 * Math.random(); 23 ControlFlowDeme 6 zahlen[i] = 188 * Math.random(};
P[22 Erathostenes 7 } b = Erathostenes 7
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b 1) Fakultaet 9 for (int i = 8; i < zahlen.length; 144 { b 2 Fakultaet ] for (int i = @; i < zahlen.length; i+4) {
19 System.out.println(zahlen[i]); . 10 System.out.println(zahlen[i]);
TEIFloodFill Y ) I FloodFill T '
LT Histogram 12 {_I Histogram 12
LImageDemo 13 for (int i = @; i < zahlen.length; i44) { [EJimageDema 13 for (int i = @; 1 < zahlen.length; i+4) {
LT Inheritance 14 for (int j = i41; J < zahlen.length; j++) { [T Inheritance 14 for (int j = i+1; j < zahlen.length; j++) {
T OverloadAndOverride 15 if () [E10verloadAndOverride 15 if (zahlen[i > 3) {
]
7 Polymorphism 16 ¥ 51 Polymarphism 16 /4 kauschen
¥ = Potenz 5] 1 ¥ = Potenz 7 1
¥ (e b i v (@ src i ¥
» £ (default package) Y ) » £ (default package) - ) }
» [J] BubbleSort.java 21 » [1] BubbleSort java 21
¥ [J] PotenzMain java ¥ [J] PotenzMain java 22 1
» =L IRE System Library [JavasE-1.7)] P B, JRE System Library (JavasE-1.7) 23
TETQuickSort [EIQuickSort
TISimpleRecursion CISimpleRecursion
I (=% StatementsAndOperatars (22 StatementsAndOperators
Problems @ Javadoc Declaration & Console &3 ® % ‘ EepBl@|¥ ¢ E-13-= 1 Problems Javadoc Declaration & Console & X % | Eu BB E & | 2 E-ri-=08

<terminated> BubbleSort Java Application] /Library/Java/JavaVirtualMachines /jdk1.7.0_21.jdk/Contents/Home/bin/java (21.06.201:
45.75008391625882
58.84768255156875
9.817754228868814
64.18628177244411
08.65382787122844
58.00303482064463

| writable | smartinsert | 15:21

<terminated> BubbleSort [Java Application) /Library/Java/lavaVirtualMachines jdk1.7.0_2 1.jdk/Contents/Home/bin/java (21.06.201:
45.750098391625802
50.84768255156875
0.817754228868814
64.18620177244411
08.65382787122844
58.20303482064463

| Writable | smartinsert | 15: 29
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[t5 Project 52 Package . O [7] PotenzMain.java [1] *BubbleSort.java £2 = 0 5. [ Project 82 Package a [J] PotenzMain.java [7] *BubbleSort.java 52 = 0 5.
B <)===>| = 1 public class BubbleSort { EE =] <‘;:=“>‘ - 1 public class BubbleSort { EE
[ BankAccount 35 public static void main(String[] args) { [ BankAccount 35 public static void main(String[] args) {
T%TB_EESA"UF‘“WE'S 4 double[] zahlen = new double[10]; EJW“SA"“F'WE’S 4 double[] zahlen = new double[18];
P == BicycleDemo 5 for (int i = @; i < zohlen.length; i++) { » == BicycleDemo 5 for (int i = @; i < zahlen.length; i++) {
» (=2 ControlFlowDemo 6 zahlen[i] = 188 * Math.random(); 23 ControlFlowDeme 6 zahlen[i] = 188 * Math.random(};
P[22 Erathostenes 7 } b = Erathostenes 7
57 Exceptions 8 ] Exceptions 8
» 2 Fakultaet 9 for (int i = 8; i < zahlen.length; i++) { b 2 Fakultaer 9 for (int i = @; i < zahlen.length; i++) {
S FloodFill 18 System.out.println(zahlen[i1); B FlocdFil 10 | System.out.println(zahlen[11);
11 11
LT Histogram 12 ¥ {_I Histogram 12 ¥
TTImageDemo 13 for (int i = 8; i < zahlen.length; i++) { [TimageDemo 13 for (int i = @; i < zahlen.length; i+4) {
L Inheritance 14 for (int J - i+1; J < zahlen.length; j++) [ [ Inheritance 14 for Cint j - i+1; j < zohlen.length; j++) {
T OverloadAndOverride 15 if (zahlen[i] > zahlen[§1) { [E10verloadAndOverride 15 if (zahlen[i] > zahlen[31) {
21 Polymorphism 16 zahlen| {8 Polymorphism 16 double backup = zahlen[il;
= Potenz 7 } w24 potenz 7 zahlen[i] = zahlen[31;
v @Bsrc 18 } v @src 18 zahlen[j] = backup;
» 3 (default package) 1,’: 3 ¥ » 3 (default package) 13 1 4
» [J] BubbleSort.java 21 » [1] BubbleSort java 21 }
¥ [J] PotenzMain java 22} ¥ [J] PotenzMain java 22 }
» =L IRE System Library [JavasE-1.7)] 23 P B, JRE System Library (JavasE-1.7) 23
TETQuickSort [EIQuickSort 24}
7SimpleRecursion [CISimpleRecursion 25
I (=% StatementsAndOperatars (22 StatementsAndOperators
Problems @ Javadoc Declaration & Console &3 ® % ‘ EepBl@|¥ ¢ E-13-= 1 Problems Javadoc Declaration & Console & X % | Eu BB E & | 2 E-ri-=08

<terminated> BubbleSort Java Application] /Library/Java/JavaVirtualMachines /jdk1.7.0_21.jdk/Contents/Home/bin/java (21.06.201:
45.75008391625882
58.84768255156875
9.817754228868814
64.18628177244411
08.65382787122844
58.00303482064463

Writable Smart Insert 16 :27

<terminated> BubbleSort [Java Application) /Library/Java/lavaVirtualMachines jdk1.7.0_2 1.jdk/Contents/Home/bin/java (21.06.201:
45.750098391625802
50.84768255156875
0.817754228868814
64.18620177244411
08.65382787122844
58.00303482064463

Writable Smart Insert 10:1
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[t5 Project 52 Package . O [7] PotenzMain.java [1] BubbleSort.java 52 = 0 5. [ Project 82 Package . O [J] PotenzMain.java [3] BubbleSort.java 2 = 0 5.
B <)===>| = 1 public class BubbleSort { EE =] <‘;:=“>‘ - 1 public class BubbleSort { EE
[ BankAccount 35 public static void main(String[] args) { [ BankAccount 35 public static void main(String[] args) {
qBEESA"dF‘UWE'S double[] zahlen = new double[10]; EJW“SA"“F'WE’S 4 double[] zahlen = new double[18];
P == BicycleDemo 5 for (int i = @; i < zohlen.length; i++) { » == BicycleDemo 5 for (int i = @; i < zahlen.length; i++) {
» (=2 ControlFlowDemo 6 zahlen[i] = 188 * Math.randon(); 23 ControlFlowDeme 6 zahlen[i] = 188 * Math.random();
P[22 Erathostenes 7 } b = Erathostenes 7
57 Exceptions 8 ] Exceptions 8
b (2 Fakultaet 9 for (int i = B; i < zahlen.length; i44) { b2 Fakultaet 3 for (int i = 8; i < zahlen.length; i+4) {
EIFloodFill 19 System.out.println(zahlen[i]); ElFloodFill 10 System.out.println(zahlen[i]);l
11 11
LT Histogram 1 ¥ {_I Histogram 1
LImageDemo 13 for (int i = @; i < zahlen.length; i44) { [EJimageDema 13 for (int i = @; 1 < zahlen.length; i+4) {
LT Inheritance 14 for (int j = i41; J < zahlen.length; j++) { [T Inheritance 14 for (int j = i+1; j < zahlen.length; j++) {
7 OverloadAndOverride 15 if (zahlen[i] > zahlen[j1) { [C1OverloadAndOverride 15 if (zahlen[i] > zahlen[31) {
£1Polymorphism 16 double backup - zahlen[il; (1 Polymorphism 16 double backup - zahlen[il;
¥ 124 Potenz 7 zahlen[i] = zahlen[j]; w12t Potenz 7 zahlen[i] = zahlen[§];
v @Bsrc 18 zahlen[j] = backup; v @src 18 zahlen[j] = backup;
» £ (default package) 1: ) H » £ (default package) 1: )
» [J] BubbleSort.java 51 } » [1] BubbleSort java ~ }
¥ [J] PotenzMain java ¥ [J] PotenzMain java 22
» i, JRE System Library JavaSE-1.7] . _ P B, JRE System Library (JavasE-1.7) 23 System.out.println();
== o Cly e = : [ .
7 Quicksort Problems Javadoc Declaration [ Console £2 ® % ‘ En 6H| & | A i} a 1 QuickSort 24 for Cint i - 0; i < zahlen.length; i++) {
EIsimpleRecursion <terminateds BubbleSort [Java Application] /Library/Java/JavaVirtualMachines /jdk1.7.0_2 1.jdk/Contents/Home /bin /java (21.06.201: [EISimpleRecursion 25 System.out.println(zehlen[i1);
¥ (2 StatementsAndOperators 46.82322101126373 b 12 statementsAndOperators
68.67530556325400 Problems Javadoc Declaration & Console & X % | Eu BB E & | 2 E-ri-=08
50.471372781477356
25, 200013263483136 <terminated> BubbleSort (Java Application] /Library/Java/JavaVirtualMachines jdk1.7.0_2 L.jdk/Contents/Home/bin/java (21.06.201:
62.44449461845387 46.02322101126373
49.1740536258274 68.67539556325489
52.44408558534167 50.471372781477356
72.70417550021626 25.200913263483136
13.124430157723321 62.44449461845307
26.805743870543022 49.1748536258274
52.44408558534167
13.124430157723321 72.70417559921626
25.209013263483136 13.124439157723321
26.895743870543022 26.895743870543022
46.92322101126373
49.1740536258274 13.124439157723321
| writable | smartinsert | 23:30 | Writable | smartinsert | 10: 43
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Java - Potenz/src/BubbleSort.java - Eclipse - /Users/alex/rep/svnfwzw_ss2013/teil_javafworkspace
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[t5 Project 52 Package . O

B&|s -
T BankAccount
TBeesAndFlowers

» (=2 BicycleDemo

I (=% ControlFlowDemo

P (=2 Erathostenes
LT Exceptions

b (=2 Fakultaet
TEIFloodFill
LT Histogram
TTImageDemo
TInheritance
T OverloadAndOverride
LT Polymorphism

¥ =4 Potenz.
¥ @&Bsrc

» 3 (default package)
¥ [J] BubbleSort.java
¥ [J] PotenzMain java
» =L IRE System Library [JavasE-1.7)]
T QuickSort
LISimpleRecursion
I (=% StatementsAndOperatars

:J 5 [@hava $50ebug | (QQuick Access )

Java - Potenz/src/BubbleScrt.java - Eclipse -

/Users/alex/rep/svn/wzw_ss2013/teil_java/workspace

.

—IRNCTCSE

I iR B Gy Que

&5 G P 8l e

[7] PotenzMain.java [1] *BubbleSort.java £2 = 0

1 public class BubbleSort {

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

double[] zahlen = new double[18];

5 for (int i = @; i < zahlen.length; i++) {

6 zahlen[i] - 188 * Math.random();

7 }

8
G 9 double heiner = 123.4;

10

11 for (int i = 8; i < zahlen.length; i+4) {

12 System.out.println(zahlen[i]);

13 }

14

15 for (int i = 8; i < zahlen.length; i+4) {

16 for (int j = i41; J < zahlen.length; j++) {

7 if (zahlen[i] » zahlen[31) {

18 double backup = zahlen[i];
19 zahlen[i] = zahlen[l;

20 zahlen[j] = backup;

21 }

2z }

23 }

24

25 System. out.printlnC};

Problems @ Javadoc Declaration & Console &3 ® % ‘ EepBl@|¥ ¢ E-13-= 1
<terminated> BubbleSort [Java Application) /Library/Java/JavaVirtualMachines /jdk1.7.0_2 1.jdk /Contents /Home /bin/java (21.06.201;
46.92322191126373
68.67539556325409
59.471372781477356
25.200013263483136
62.44440461845387
49.1740536258274
52.44408558534167
72.70417559921626
13.124430157723321
26.895743870543022
13.124430157723321

Writable Smart Insert 9:15

5. [ Project 82 Package . O

£ B&|e 7
[E1BankAccount
[C1BeesAndFlowers

» = BicycleDemo

122 ControlFlowDemo

b = Erathostenes
L] Exceptions

» (=2 Fakultaet
I FloodFill
{_I Histogram
[ElimageDemo
{1 Inheritance
[E10verloadAndOverride
[Z1Polymorphism

vzl Potenz
¥ [ Bsrc

» 3 (default package)
b [1] BubbleSort java
¥ [J] PotenzMain java
P B, JRE System Library (JavasE-1.7)
[E1QuickSort
[CISimpleRecursion
(22 StatementsAndOperators

[J] PotenzMain.java [7] *BubbleSort.java 52 = 0
1 public class BubbleSort {
38 public static void main(String[] args) {
4 double[] zahlen = new double[18];
5 for (int i = @; 1 < zahlen.length; i++) {
6 zahlen[i] ~ 188 * Math.random(}; i
]

a9 int h:i"\er = 123.4;
1
1 for (int i = @; i < zahlen.length; i44) {
1z System.out.println(zahlen[i]);
13 }
14
15 for (int i = @; i < zahlen.length; i44) {
16 for (int j = i+1; j < zahlen.length; j++) {
7 if (zahlen[i] » zahlen[§1) {
18 double backup = zahlen[i];
13 zahlen[i] = zahlen[31;
20 zahlen[j] = backup;
21
22 }
23 }
24
25 System.out.println();
Problems Javadoc Declaration & Console & X % | Eu BB E & | 2 E-ri-=08

<terminated> BubbleSort [Java Application) /Library/Java/lavaVirtualMachines jdk1.7.0_2 1.jdk/Contents/Home/bin/java (21.06.201:

46.02322101126373
68.67539556325409
50.471372781477356
25.200013263483136
62.44449461845307
49.1748536258274
52.44408558534167
72.78417559921626
13.124438157723321
26.895743870543022

13.124439157723321

Writable Smart Insert 9:16

:J Ef|%’]ava $i.Debug | Q Quick Access )



‘ Eclipse File Edit Source Refactor Navigate Search Project Run Window Help 4 EE (& Fr.21.Jun 10:19 Q = ‘ Eclipse File Edit Source Refactor Navigate Search Project Run Window Help 4 (= Fr.21.Jun 10:20 Q
Java - Potenz/src/BubbleSort.java - Eclipse - /Users/alex/rep/svnfwzw_ss2013/teil_javafworkspace ) Java - Potenz/src/BubbleScrt.java - Eclipse - /Users/alex/rep/svn/wzw_ss2013/teil_java/workspace )
!m@ s e D Qe B G (S e R (BT e e e ]J ﬁ‘@y,m 35Debug [ Q Quick Access ) q—m@u N3 Qe Qe b Givim o e R L (5] ()G e Gl e §§|@;JJM %5Debug |(QQuick Access )
[t5 Project 52 Package . O [7] PotenzMain.java [1] *BubbleSort.java £2 = 0 5. [ Project 82 Package . O [J] PotenzMain.java [7] *BubbleSort.java 52 = 0 5.
B <)===>| = 1 public class BubbleSort { EE =] <‘):=“>‘ - 1 public class BubbleSort { EE
[ BankAccount 35 public static void main(String[] args) { [ BankAccount 35 public static void main(String[] args) {
T%TB_EESA"UF‘“WE'S double[] zahlen = new double[10]; EJW“SA"“F'WE’S 4 double[] zahlen = new double[18];
P == BicycleDemo 5 for (int i = @; i < zohlen.length; i++) { » == BicycleDemo 5 for (int i = @; i < zahlen.length; i++) {
» (=2 ControlFlowDemo 6 zahlen[i] = 188 * Math.random(); a 23 ControlFlowDeme 6 zahlen[i] = 188 * Math.random(};
P[22 Erathostenes 7 } b = Erathostenes 7
57 Exceptions 8 i . ] Exceptions 8 . .
b 1) Fakultaet a9 int heiner = (int) 123.4 b 2 Fakultaet w9 int heiner = (int) 123.4;
TEIFloodFill B . . . I FloodFill o L . .
11 for (int i = 8; i < zahlen.length; 144 { 11 for (int i = @; i < zahlen.length; i+4) {
gl’*'s“’gs"' 12 System.out_printlnCzahlen[il); g‘*"“"‘ls"" 12 System.out.println(zehlen[i1);
mageDemo 13 } mageDemo 13 }
TInheritance 14 {1 Inheritance 14
T OverloadAndOverride 15 for (int i = 8; i < zahlen.length; 144 { [E10verloadAndOverride 15 for (int i = @; i < zahlen.length; i+4) {
CTPolymorphism 16 for (int j = i+41; J < zohlen.length; j++) { 1 Polymorphism 16 for (int j = i+1; j < zahlen.length; j++) {
= Potenz 7 if (zahlen[i] > zahlen[§1) { w24 potenz 7 if (zahlen[i] > zahlen[31) {
v @Bsrc 18 double backup = zahlen[i]; v @src 18 double backup = zahlen[i];
> 6 (efaut packase i zarlen(i] - zahtenl3); 6 Gefaut package) 1: zahlenli] - zontenl3];
» [J] BubbleSort.java 51 } ' » [1] BubbleSort java ~ } :
¥ [J] PotenzMain java 22 1 ¥ [J] PotenzMain java 22 }
» =L IRE System Library [JavasE-1.7)] 23 } P B, JRE System Library (JavasE-1.7) 23 1
TETQuickSort 24 . [EIQuickSort 24 .
TISimpleRecursion 25 System.out.println(); CISimpleRecursion 25 System.out.println();
I (=% StatementsAndOperatars (22 StatementsAndOperators
Problems @ Javadoc Declaration & Console &3 ® % ‘ e BH “Ci-= 0O Problems Javadoc Declaration [E] Console 52 X % | Eu BB E & | £ E-ri-= B

# Eclipse File Edit Source

<terminated> BubbleSort Java Application] /Library/Java/JavaVirtualMachines /jdk1.7.0_21.jdk/Contents/Home/bin/java (21.06.201:
46.92322191126373
68.67539556325409
59.471372781477356
25.208013263483136
62.44440461845387
49.1740536258274
52.44408558534167
72.70417559921626
13.124430157723321
26.895743878543022

13.124430157723321

| writable | smartinsert | 9:28

Refactor Navigate Search Project Run Window Help # E= & Fr.21.Jun 10:20 Q =

® Eclipse File Edit Source

<terminated> BubbleSort [Java Application) /Library/Java/lavaVirtualMachines jdk1.7.0_2 1.jdk/Contents/Home/bin/java (21.06.201:
46.02322101126373
68.67539556325409
50.471372781477356
25.280013263483136
62.44440461845307
49.1748536258274
52.44408558534167
72.78417559921626
13.124439157723321
26.895743870543022

13.124438157723321

| Writable | smartinserr | 9:1
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Java - Potenz/src/BubbleSort.java - Eclipse - /Users/alex/rep/svnfwzw_ss2013/teil_javafworkspace )
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[t5 Project 52 Package . O

B&|s -
T BankAccount
TBeesAndFlowers
» (=2 BicycleDemo
I (=% ControlFlowDemo
P (=2 Erathostenes
LT Exceptions
b (=2 Fakultaet
TEIFloodFill
LT Histogram
TTImageDemo
TInheritance
T OverloadAndOverride
LT Polymorphism
¥ =4 Potenz.
¥ @&Bsrc
» 3 (default package)
¥ [J] BubbleSort.java
¥ [J] PotenzMain java
» =L IRE System Library [JavasE-1.7)]
T QuickSort
LISimpleRecursion
I (=% StatementsAndOperatars

Java - Potenz/src/BubbleScrt.java - Eclipse - /Users/alex/rep/svn/wzw_ss2013/teil_java/workspace )

=& ]
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#H @GS P Ol et o

:J Ef|%’]ava $i.Debug | Q Quick Access )

[7] PotenzMain.java [1] *BubbleSort.java £2 = 0 =
1 public class BubbleSort { EE
3= public static void main(String[] args) {

3 int[] zahlen = new int[18]; i
5 for (int i = @; I < zahlen.length; l++) {
] zahlen[i] = g
7 }
8
9 for (int i = @; i < zahlen.length; i++) {
10 System.out.printlnCzahlen[i1);
11 }
12
13 for (int i = 8; i < zahlen.length; i+4) {
14 for (int j = i41; J < zahlen.length; j++) {
15 if (zahlen[i] » zahlen[31) { =
16 double backup = zahlen[i];
7 zahlen[i] = zahlen[l;
mie zahlen[i] - backup;
19 }
20 }
21 }
23 System. out.printlnC};
24 for (int i = @; i < zahlen.length; i++) {
25 System.out.println(zahlen[i1);
Problems @ Javadoc Declaration & Console &3 ® % ‘ e BH =18

<terminated> BubbleSort Java Application] /Library/Java/JavaVirtualMachines /jdk1.7.0_21.jdk/Contents/Home/bin/java (21.06.201:

46.02322101126373
68.67539556325489
50.471372781477356
25.200013263483136
62.44449461845307
49.1748536258274
52.44498558534167
72.70417559921626
13.124430157723321
26.895743870543822

13.124430157723321
Writable
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[ Project 82 Package . O
SRS
[E1BankAccount
[C1BeesAndFlowers
» = BicycleDemo
122 ControlFlowDemo
b = Erathostenes
L] Exceptions
» (=2 Fakultaet
I FloodFill
{_I Histogram
[ElimageDemo
{1 Inheritance
[E10verloadAndOverride
[Z1Polymorphism
vzl Potenz
¥ [ Bsrc
» 3 (default package)
b [1] BubbleSort java
¥ [J] PotenzMain java
P B, JRE System Library (JavasE-1.7)
[E1QuickSort
[CISimpleRecursion
(22 StatementsAndOperators

[J] PotenzMain.java [7] *BubbleSort.java 52 = 0 &
1 public class BubbleSort { EE
38 public static void main(String[] args) {

4 int[] zahlen = new int[18];
5 for (int i = @; 1 < zahlen.length; i++) {
g zahlen[i] = (int) 100.8 * (iMath.random();
8
9 for (int i = @; 1 < zahlen.length; i+4) {
10 System.out.println(zahlen[i1);
11 }
12
13 for (int i = @; i < zahlen.length; i44) {
14 for (int j = i+1; j < zahlen.length; j++) {
15 if (zahlen[i] » zahlen[§1) { =
16 double backup = zahlen[i];
7 zahlen[i] = zahlen[31;
s Zahlen[i] - P
19
20 }
21 }
23 System.out.println();
24 for (int i = @; 1 < zahlen.length; i+4) {
25 System.out.printin(zahlen[i1);
Problems Javadoc Declaration & Console & X % | Eu BB E & | 2 E-ri-=08

<terminated> BubbleSort [Java Application) /Library/Java/lavaVirtualMachines jdk1.7.0_2 1.jdk/Contents/Home/bin/java (21.06.201:

46.02322101126373
68.67539556325409
50.471372781477356
25.200013263483136
62.44449461845307
49.1748536258274
52.44408558534167
72.78417559921626
13.124438157723321
26.895743870543022

13.124439157723321
Writable

Smart Insert 6:41



® Eclipse File Edit Source Refactor Preview File Edit View Go Tools

[P Project 38 1% Package O [7] PotenzMain.java [1] *BubbleSort.java 53 = 0 5
<)===>| - 1 public class BubbleSort { EE
[ BankAccount 35 public static void main(String[] args) {
ﬁdseem"d”m“ 2 int[] zahlen = new int[10];

P [=> BicycleDemo s for (int 1 = 8; 1 < zahlen.length; i4+) {

» (=2 ControlFlawDemo & zahlen[i] = (int) (180.8 * Math. random(});

P[22 Erathostenes 7 ¥

] Exceptions g . . .
b (2 Fakultaet 9 for (int i = B; i < zahlen.length; i++) {
EIFloodFill 18 System.out.printinCzahlen[i]);
T Histogram ﬁ ¥
TTImageDemo 13 for (int i = @; i < zahlen.length; i+4) {
‘T Inheritance 14 for (int j = i+1l; j < zahlen.length; j++) {
7 OverloadAndOverride 15 if (zahlen[i] > zahlen[§1) { =
7 Polymorphism 16 il backup = zahlen[i];
V&‘Jpotenz 17 zahlen[i] = zahlen[j];
v @Bsrc ald zahlen[j] = backup;
» B (default package) iz n H
¥ [J] BubbleSort.java 21 } . .
» [ Potenzbain java o Deepening readings:
b = JRE System Library [JavaSE-1.7] 23 System.out.println(};
T QuickSort 24 for (int 1 = 8; 1 < zahlen.length; i++) {
i i 25 System.out.printl hl i1D; . . . .

.Siﬁiﬁiifiiiémn ystenout-printinCzalen(il) http://java.sun.com/docs/books/tutorial/java/java00/classes.html
20 Problems @ Javadoc [2, Declaration E) Console 52 ®%|EEEE | *E-r5-= 0 % : view http://java.sun.com/docs/books/tutorial/java/javaO0/objects.html
<terminated> BubbleSort Java Application] /Library/Java/JavaVirtualMachines /jdk1.7.0_21.jdk/Centents/Home/bin/java (21.06.201: http://java.sun.com/docs/books/tutorial/java/javaQ0/more.html
46.02322101126373 B . N .

68.67539556325409 http://iava.sun.com/docs/books/tutorial/java/landl/subclasses.html
58.471372781477356 8 N N . . .
25, 200013263483136 i http://java.sun.com/docs/books/tutorial/essential/exceptions/index.html
62.44449461845387
49.1740536258274
52.44408558534167
72.70417559921626
13.124430157723321
26.895743870543022
13.124430157723321
Writable SmartInsert | 16:22

# Preview File Edit View ® Preview File Edit View

class Bicycle {

3 Classes, Objects, Inheritance

class Bicycle {
public int cadence =
public int speed = 0;
public int gear = 1;

07

* Class definition (general form):
modifier class MyClass extends MySuperClass
implements YourInterfacel, ...,
YourInterfaceN

public Bicycle (int startCadence, int startSpeed, int startGear) {
gear = startGear;
cadence = startCadence;
speed = startSpeed;

// fields, constructors, methods
}

* (Access) modifier (for classes):
certain combinations of { public, protected, private, static,
final, abstract}

wmmntalrmlke extends Bicycle { ]

}

public void changeCadence (int newValue)
cadence = newValue;

}

i public class MountainBike extends Bicycle {

public void chang public int seatHeight;
gear = newVa

} public MountainBike (int startHeight, int startCadence,

int startSpeed, int startGear)

Qo

public void spee ] {
speed = spe

super (startCadence, startSpeed, startGear):;

i seatHeight = startHeight;

public void appl
speed = spe public void setHeight(int newValue) {
seatHeight = newValue;

}
t

PR L F—— }

Source: [ITutarial] | i} Source: [JTutorial]




® Preview File Edit View Go Tools Bookm indo Help < B Preview File Edit View Go Tools

O‘ | Introduction to Java Basics (pag Gf 163) " v o,

Classes, Objects, Inheritance

Method declaration {general form):
modifier typeOfReturnValue name ( parameter* ) throwsClause {
statement*

public int cadence

public int speed = 0;
public int gear = 1;

}

(Access) modifier (for methods):
certain combinations of { public, protected, private, static, final,
abstract}

* Field declaration (general form):
modifier type name ;

* (Access) modifier (for fields):

certain combinations of { public, protected, private, static, final} typeOfReturnValue: Any primitive or reference type

parameter*: (later)

* type: Any primitive or reference type }

public int seatHeight;

*.
public throwsClause*: (later)

983« statement*: statement(s) to execute

}

public void speed
speed = spee
I i

public void appl
speed = spe public void setHeight (int newValue) {

}

seatHeight = newValue;

D

Source: [ITutorial] ]

Help + [

Help & B 1 Preview File Edit View Go Tools Bookm

& Int

to J;

to J.

roduction

# Preview File Edit View Go Tools Bookmarks
roduction

ORI

lava Basics (page GZuf 163) ava Basics (page 630f 163)

3 Classes, Objects, Inheritance Classes, Objects, Inheritance

Constructor declaration (general form):
modifier MyClass ( parameter* ) throwsClause

{

Why do we need constructors?

* Ensure complete and consistent initialization after object creation

statement*
Access (non-default) superclass constructors:

public Bicycle (int startCadern| } K i L. )
Construct object according to definition of superclass, then add specifics

gear = startGear;
cadence = startCadence; (Access) modifier:

speed = startSpeed; certain combinations of { public, protected, Provide several constructors for varying use-cases

PLivate } class Bicycle {
public int cadence;
public int speed;
public int gear;

parameter*:  (later)

throwsClause*: (later)

public Bicycle(int c, int s, int g) {
cadence = c;
speed = s;
gear = g; class Tandem extends Bicycle {

} public int numberOfDrivers;

statement*: statement(s) to execute

public MountainBike(int startHeight, int startCadencew
int startSpeed, int startGear) :
( 1

super (startCadence, startSpeed, startGear):;
seatHeight = startHeight; public Bicyecle(int g) { public Tandem(int ¢, int s, int g, int n) {
cadence = 0; super (c, s, g);
speed = 0; numberOfDrivers = n;
gear = g; 13
} }

}

Source: [ITutorial] ]




# Eclipse File Edit Sou

Refactor Navigate Search Projec

7 | §hava] 5.0ebug Iqquitk Access I

e =TS R

[*~ Project 38 [ Package [7] PotenzMain.java m BubbleSort.java 523- = 0 5 . .
" G| v L ewlic class Bubblesort [ : 3 Classes, Objects, Inheritance
2
g:::x;ﬂr:g‘;m 35 public static void main(String[] args) [
4 int[] zahlen = new int[18];
(= BicycleDemo 5 for (int i - 8; i < zahlen.length; i++) { Whv do we need constructors?
| ControlFlowDeme 6 zahlen[i] = (int) (186.8 * Math.random(});
1) - . ale . - . -
) B o : ! Ensure complete and consistent initialization after object creation
2 Fakultact 9 For (int i = B; i < zahlen.length; i++) {
lg e " ,  yssemovtprintinCalentiDs Access (non-default) superclass constructors:
Histogram . . L o
limagebemo 12 For (1At © = B © < sahlan, Langth; iwe) £ Construct object according to definition of superclass, then add specifics
T inheritance 14 for (int j - i+l; j < zahlen.length; j++) {
OverloadAndOverric 15 if (zahlenli hlen[j : :
T e aOueride i e e T Provide several constructors for varying use-cases
4 17 zahlen[i] = zahlen[3];
o (= Potenz A L t §
v EBarc zahlen[j] - backup; 0 :
19 } class Bicycle {
] :S:z:‘g::;:ie] ge } public int cadence;
i ¥ [J] PotenzMain java 2; ’ public int speed;
P™% > BALIRE System Library [avasE-1.7] 23 System.out.println(}; public int gear;
£, T7quicksont 24 for (int i - 8; i < zahlen.length; i++) {
i 25 System. out.printlnCzahlen[i1); . . . . .
rsn'::’pemw“ ysten.out.printinCzahlen[il) public Bicycle(int c, int s, int g) {
[Z0 Problems @ Javadoc [&, Declaration 'El Console 52 ® % ‘ G BB & gj“ #E-ri-= 08 cadence = c;
<terminated> BubbleSort [Java Application] /Library/Java/JavaVirtualMachines/jdk1.7.0_21,jdk/ContentsHome/bin/java (21.06.201: speed = s;
gear = g; class Tandem extends Bicycle {
é public int numberOfDrivers;
v,
7
53 public Bicycle(int g) { public Tandem(int ¢, int s, int g, int n) {
5% cadence = 0; super (c, s, g):
58 speed = 0; numberOfDrivers
g‘: gear = gy
87

Writable Smart Insert 16 :24

# Preview File Edit ® Preview File Edit

3 Classes, Objects, Inheritance 3 Classes, Objects, Inheritance

Example:

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

Example:

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

{ Person (String fName, String lName) {
firstName = fName;

lastName = lName;

taxIdent = createUniqueTaxIdentifier();

Person (String fName, String lName)
firstName = fName;
lastName = IName;

taxIdent = createUniqueTaxIdentifier(); // side-effect!

// side-effect!

} }

class Student extends Person {
long matrikelNr;

class Student extends Person {
long matrikelNr;

Student (String fName, String lName, long matrikel) {
super (firstName, lastName);
matrikelNr = matrikel;

// Manual initialization, easy to make a mistake (e.g. what about ‘taxIdent”?)
Student studentl = new Student();

studentl.firstName = "Max";

studentl.lastName = "Mustermann";

studentl.matrikelNr = 1234567890;

// Complete, consistent, convenient @
Student student2 = new Student ("Max", "Mustermann", 1234567890);




