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| Introduction to Java Basics (page 9 of 16

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

* One or more base cases

* Rules to reduce other cases towards base case

*  Example:

* Factorial

* Fibonacci

|

f(n)

1 if n =0,
(n—1)!-n ifn>0.

1
1

fln=1)+f(n-2)

ifn=1,
ifn=2,
ifn>2.
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4 Recursion

Deepening readings:

http://en.wikipedia.org/wiki/Recursion
http://en.wikipedia.org/wiki/Factorial
http://en.wikipedia.org/wiki/Tower_of Hanoi
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@Intmduclmn to Java Basics (page 100 of 168

4 Recursion

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

* What are the base- and general cases?

$88,
é &




® Eclipse File Edit

Bookmark in p R & @

#  Preview File Edit View Go Tools ks Window B
@ @ Introduction to Java Basics (page 102 of 168) s

mj@)

ou

efactor

wa - SimpleRecursion/s:

Naviga
Factorial

Fr. 12.Jul 11:20 Q

=

4 Recursion [ proj 28 G Pac pTyp = O [J] Factorial.java 52 = 0
<‘)==,‘>‘ e i public class Factorial {
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= BeesAndFlowers 4 * The iterative way of computing the Factorial of "n'.
= BicycleDemo 5 Y
= ControlFlowDemo 6= public static long factoriallterative(int n) {
=4 DritteUebung 7 long result = 1;
ol e 8 for Cint i =n; L > 1; i--) {
. =) Erathostenes
Example: B Ercepndons 9 result - result * i
r, 10 1
PR = Fakultaet 11 return result;
* People are standing in queue i FloadFill G| 3 ;
C1Histogram 13
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s = ImageDemo 145 /e
Doorman wants to know how many people are waiting = InterfaceDemo 15 * The recursive way of computing the factorial of "n’.
= OverloadAndOverride 16 */
- i 17 //  public static long factorialRecursive(int n) {
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1= SimpleRecursion 13 g }
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= 225 public static void main(String[] args) {
23 System.out.println( factoriallterative(5) );
r LI System.out.println{ factorialRecursive(5) );
25 }
26
27}
o o ; H.re= @
" Problems @ Javadoc [, Declaration B Console 52 d
No consoles to display at this time.
Writable Smart Insert 18:3
# Eclipse File Edit Source Refactor

# Eclipse File Edit

[B5Proj 82 [EPac Typ T 8 [1) Factorial.java 52 = d 5 [f5Proj 32 1% Pac T3 Typ
<)===>| - 1 public class Factorial { EE <;:=,‘>‘
2T BankAccount 3e Jen 1 BankAccount
J J
¥ I=> BeesAndFlowers n * The iterative way of computing the factorial of “n". P> BeesAndFlowers
» (=2 BicycleDemo 5 Y » = BicycleDemo
¥ [ ControlFlowDeme 6= public static long factoriallterative(int n) { 2 ControlFlowDemo
P (=2 DritteUebung 7 long result = 1; b = DritteUebung
I (= Erathostenes @ 8 for (int i = n; i > 1; i--) { » 2 Erathostenes
BT Exceptions 12 , result - result * i; [ Exceptions
- Jd
P&Faku\(.?e( 11 return result; D&Fakullaru
T FloodFill 1 FloodFill
12 }
TTHistogram 13 [C1Histogram
(=% ImageDema 145 en » =4 ImageDemo
b =2 InterfaceDemo 15 * The recursive way of computing the factorial of 'n’. » = InterfaceDemo
I (=2 OverloadAndOverride 16 *f =2 OverloadAndOverride
b =2 Palymorphism 17 //  public static long factorialRecursive(int n) { » 2 Polymorphism
7 QuickSort iz ﬁ: X [£1QuickSort
» 52 SimpleRecursion b8 » 12 simpleRecursion
I (=% StatementsAndOperatars 21 =2 StatementsAndOperators
220 public static void main(String[] args) {
23 System.out.printin( factoriallterative(5) );
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[J] *Factorial java 52

1 public class Factorial {

pox
* The iterative way of computing the factorial of
*/
public static long factoriallterative(int n) {
long result - 1
for (int i =n; = 1; i--) {
result - result * i;

return result;

1

pox
* The recursive way of computing the factorial of
*/

public static long factoriglRecursiveC(int.n) {

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

System.out.println( factoriallterative(5) );
System.out.println{ factorialRecursive(5) );
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[7) *Factorial.java 32
1 public class Factorial {
2

30 e

4 * The iterative way of computing the factorial of "n’.

5 ./
6= public static long factorialIterative(int n) {
7 long result - 1;

e 8 for (int i =n; 1= 13
9 result = result * i;
10 }

11 return result;
12 }

21

145 o

15 * The recursive way of computing the factorial of "n’.

16 *f
7= public static long factorialRecursive(int n) {
18 if (n==1){
|

20 1

240 public static void main(String[] args) {
25 System.out.println( factoriallterative(S) J;
% /7 System.out.println( factorialRecursive(5) J;
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[7) *Factorial.java 32
1 public class Factorial {
2

35 e
4 * The iterative way of computing the factorial of
5 ./
6= public static long factorialIterative(int n) {
7 long result =
e for (int i = n;
] result = result * i
10
11 return result;
12 }
13
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15 * The recursive way of computing the factorial of
16 *f
17=  public static long factorialRecursive(int n) {
18 if (n==1) {
19 return 1;
20 } else {
@1 factorialRecursive(n-13;
22 }
23 }
24
25
26 public static void main(String[] args) {
27 System.out.println( factoriollterative(S) );
28 4/ System.out.println( factorialRecursive(5) );
29 }
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1 public class Factorial {
2

35 e
4 * The iterative way of computing the factorial of
5 */
6@ public static long factoriallterative(int n) {
7 long result =
e i for (int 1 = n; 1> 1; i--) {
9 result = result * i;
10 1
11 return result;
12 1
13
1l4e Pl
15 * The recursive way of computing the factorial of
16 */
ali= public static long factorialRecursiveCint n) {
18 if (n == 1) {
19 return 1;
20 } else {
21
22 1
23 }
24
25
26@ public static void main(String[] args) {
27 System.out.println( factoriallterative(S) );
28 1/ System.out.println{ FactorialRecursive(5) );
29 1
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1 public class Factorial {
2

35 e
4 * The iterative way of computing the factorial of
5 */
6= public static long factoriallterative(int n) {
? long result - 1;
e 8 for Cint i =n; L > 1; i--) {
9 result - result * i;
1
11 return result;
12 1
13
1l4e Pl
15 * The recursive way of computing the factorial of
16 */
ali= public static long factorialRecursiveCint n) {
18 if (n o<1 {
13 return 1;
20 } else {
21 factorialRecursive(n-1);
22
23 }
24
25
26 public static void main(String[] args) {
27 System.out.println( factoriallterative(S) );
28 4/ System.out.println( factorialRecursive(5) );
29 1
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» = BicycleDemo 5 Y
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[E1QuickSort = ifn<®{
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1 public class Factorial {

e

* The iterative way of computing the factorial of “n’.

./
public static long factoriallterative(int n) {
long result

for (int i = -1
result = result * i;
}
return result;
}
Jen

* The recursive way of computing the factorial of “n’.

*/

17— This method must return a result of type longinsive(ing. n) {
18

19
20

Problem

<01
System. err.println("Kaputt!™);
} else if (n <= 1) {
return 1;
} else {
long a = factorialRecursive(n-1};
return n * a;|

public static void main(String[] args) {
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1 public class Factorial {
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* The iterative way of computing the factorial of “n’.

./
public static lon
long result
for (int i =
result - result * i;

factoriallterative(int n) {

return result;

i
Sk
* The recursive way of computing the factorial of “n.
*/
public static long factorialRecursive(int n) {
if (n<@ {
System.err. println("Kaputt!"
return -1;|
} else if (n <= 1) {
return 1;
} else {
long a = factorialRecursive(n-1};
return n * a;
}
i
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* The iterative way of computing the factorial of

*/

public static long factoriallterative(int n) {
long result

for (int i =n; = 1; i--) {
result = result * i;
}
return result;
}
pox

* The recursive way of computing the Factorial of
*/
public static long factoriglRecursiveCint n) {
if (n< @) {
System.err.println{"Kaputt!"};

} else if (n <= 1) {

return 1;
} else {
long @ = factoriglRecursive(n-1);
return n * a;
}
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public static long factor
long result
for (int i=n; 1= 1;
result - result * i;

ITterative(int n) {

-4

return result;

}

ex
* The recursive way of computing the factorial of
*/
public static long factorialRecursive(int n) {
if (n< @) {
System.err.println("Kaputt!"};
return -1;
} else if (n
return 1;
} else {
long a - factorialRecursive(n-1);
return n * a;

=11

public static void main(String[] args) {
System.out.println( factoriallterative(S) );
System.out.println( factorialRefursive(5) );
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15 * The recursive way of computing the factorial of

16 */

17 public static long factorialRecursive(int n) {
»1s if(h<® {

19 System.err.println("Kaputt!");

20 return -1;

21 } else if (n <= 1) {

22 return 1;

23 } else {

24 long a = factorialRecursive(n-1);
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15 * The recursive way of computing the factorial of "n”.

16 */

17& public static long FactorialRecursive(int n) {
»1e if (n <) {

19 System.err.println("Kaputt!");

20 return -1;

21 } else if (n <= 1) {

22 return 1;

23 } else {

24 long a = factoriglRecursive(n-1);
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L . . . . _ . n . L H J | s " " _ _ R .
W e Qur BT G (B0 AR G (B (T i et e ] - ;Jﬁ\%’lm?&nenug s D Qe G s R e mnE el S ] .Jﬁ|anava?;§D=bug
[t Proj 23 Pac wp = O [7] Factorial.java [1] *BinarySearch.java 52 = 0 -5. [ pProj 2 Pac v = 8 [J] Factorial.java [3] *BinarySearch.java £2 = 0 5.
= < 13 numbers[§+1] = tmp; o, « - 190 /e o
E ==>| 14 } E= cl C">‘ 20 * Prints the elements of the given array of integers to the console. E=
T BankAccount 15 } [C1BankAccount %
>bjBeesA"dF‘uwers 16 } >b:3==5AﬂdFIUWEfS public static void printArray(int[] numbers) {
P [=> BicycleDema 17 ¥ P (== BicycleDemo for (int i = @; i < numbers.length; i44) {
¥ (=2 ControlFlowDeme 18 122 ControlFlowDemeo System.out.print(numbers[i] + "\t"};
P (=2 DritteUebung 198 o b = DritteUebung 25
» (& Erathostenes 20 * Prints the elements of the given array of integers to the console. » 2 Erathostenes 26 System.out.println();
- 21 */ - 27
_t_}“ﬁ"‘m 2 public static void printArray(int[] numbers) { »E]E"E‘I""""’ 28
L= Fakultaer 23 for (int i = 8; i < numbers.length; i+4) { 1= Fakultaet 29a ¥
L FloodFill 24 System. out. print(rumbers[i] + "\t"); LI FloodFill 30 * Searches the given sorted array between left and right for the given
T Histogram 25 } [T Histagram 31 * element. Returns true if the element was found, else false.
(=% ImageDema 26 System.out.println(); » =4 ImageDemo 32 */
» [ InterfaceDemo 27 i » =4 InterfaceDema | public static boolean hinarxsegreh(int..elts.intll.numbers..dot. leffa ink rightd {
I (=2 OverloadAndOverride 28 e =2 OverloadAndOverride j: int pivotIndex = (left + right) / 2;
» =2 Pol hi ©90 » 2 pol hi
g;‘”::'f’t = 30 * Searches the given sorted array between left and right for the given Tgc:"':s”ft e 36
- Quiaee 11 * element. Returns true if the element was found, else false. | Quickse 37 }
¥ (=2 SimpleRecursion 2 */ ¥ =2 simpleRecursion 38 N
¥ EBsre w33 public static boolean binarySegrch(int..elt.. intll.numbers,.iat.leffoink.cightd { = ¥ Esre 398 public static void main(String[] args) {
¥ 4 (default package} 34 int pivotIndex - (left + right) / 2; ¥ §3 (default package) 40 int[] someNumbers - { 21, 14, 84, 7, 1, 2, 5 };
¥ [J] BinarySearch.java 35  [1] BinarySearch java 41
> G BinarySearch 3 » @ BinanySearch «2 bubbeSort(sonelunbers)
¥ [J] Factorial.java 37 i » @] Facrorial.java 43 printArray(someNumbers);
» [1] Fibonacci.java 33 ) N . » [1] Fibonacci java " .
395 public static void main(String[] args) { ‘ 45 binarySearch()|
b EAIRE System Library [java SE 7 (M: 18 intl] someNumbere o { 21. 12, 84, 7, 1, 2, 5 }; ¥ =i JRE System Library [Java SE 7 (M . 1
I (=% StatementsAndOperatars 41 (=2 StatementsAndOperators 47
Problems @ Javadoc Declaration [ Console 53 x % ‘ Ex Eﬂ &|E| = -fi»-= 8 Problems @ Javadoc Declaration Bl Console 53 x & | Ex Q'—E & & | = A n A =
d> BinanySearch [Java Application] /Library/Java /JavaVirtualMachines/jdk1.7.0_21.jdk/Contents /Home /bin fjava (12.07.20 <terminated> BinarySearch [Java Application] /Library/Java/JavaVirtualMachines/jdk1.7.0_21.jdk/Contents/Home bin/java (12.07.20
1 2 5 7 14 21 84 1 2 5 7 14 21 84
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[t Proj 23 Pac wp = O [7] Factorial.java [1] *BinarySearch.java 52 = 0 -5. [ pProj 2 Pac v = 8 [J] Factorial.java [3] *BinarySearch.java £2 = 0 5.
B% | < 195 /== o =& ‘ - 195 /e oz
= 20 * Prints the elements of the given array of integers to the console. E= = 20 * Prints the elements of the given array of integers to the console. E=
T BankAccount 21 Y [C1BankAccount
¥ [ BeesAndFlowers 22 public static void printArray(int[] numbers) { P 2 BeesAndFlowers public static void printArray(int[] numbers) {
» (22 BicycleDema 23 for (int i = @; i < numbers.length; i++) { » = BicycleDemo for (int i = @; i < numbers.length; i+4) {
» (=2 ControlFlawDemo 24 System. out.print(numbers[i] + "\t"); » 2 ControlFlowDemo System.out.print(numbers[i] + "\t"};
P (=2 DritteUebung 25 } . b = DritteUebung } .
b (2 Erathostenes 26 System. out.println(); b & Erathostenes System.out.println();
T Exceptions " ¥ 21 Exceptions
P[22 Fakultaet ™ =4 Fakultaet ex
I FloodFill * Searches the given sorted array between left and right for the given LI FloodFill * Searches the given sorted array between left and right for the given
istogram element. Returns true if the element was found, else false. istogram element. Returns true if the element was found, else false.
LT Hisw * el R F the el found, else fal T Hist * el R f the el found, else fal
» [ ImageDema ./ b = ImageDemo *
» [ InterfaceDemo public static boolean binarySegrch(int..elt.. intll.numbers,.iat.leffoink.cightd { » (=4 InterfaceDemo public static boolean binarySearch(int elt. int[1 numbers, int left, int right) {
I (=2 OverloadAndOverride int pivotIndex = (left + right) / 2; » 2 OverloadAndOverride int pivotIndex - (left + right) / 2;
» (=4 Polymorphism » =2 Polymorphism
LT QuickSort } 2] QuickSort }
¥ (=4 SimpleRecursion - ¥ =4 SimpleRecursion -
¥ f@src public static void main(String[] args) { M=EG public static void main(String[] args) {
v B (default package) int[] someNumbers - { 21, 14, 84, 7, 1, 2, § }; ¥ £ (default package) int[] someNumbers - { 21, 14, 84, 7, 1, 2, 5 };
¥ [J] BinarySearch.java  [1] BinarySearch java
» (@ BinarySearch bubbleSort(someNunbers); » (L BinarySearch bubbleSort(someNumbers);
» 3] Factorial java printArray(someNumbers); » [3) Factorialjava printArray(someNumbers);
bﬂj:E%;':;"E‘;::‘amS[TWE . binarySearch(2, someNumbers, @, someNumbers.length-1); a »mj:t@y:[‘:';";‘:r'::zmst7(M_ binarySearch(2, someNumbers, @, someNumbers.length-1);
I (=% StatementsAndOperatars (=2 StatementsAndOperators
Problems @ Javadoc Declaration [ Console 53 x % ‘ Ex Eﬂ &|E| = A wd =] Problems @ Javadoc Declaration Bl Console 53 x & | Ex Q'—E & & | = A n A =
d> BinarySearch [Java Application] /Library/java/JavaVirtualMachines/jdk1.7.0_21.jdk/Contents /Home/bin fjava (12.07.20 <terminated> BinarySearch [Java Application] /Library/Java/JavaVirtualMachines/jdk1.7.0_21.jdk/Contents/Home/bin/java (12.07.20
1 2 5 7 14 21 84 1 2 5 7 14 21 84
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L 0 S G e g sl o el (@] 500t

[t Proj 23 Pac wp = O [7] Factorial.java [1] *BinarySearch.java 52 = 0 .5.
BES | < 195 /== o
= 28 * Prints the elements of the given array of integers to the console. E=
T BankAccount "
¥ [ BeesAndFlowers public static void printArray(int[] numbers) {
» =2 BicycleDemo for (int i = 8; i < numbers.length; i++) {
» [ ControlFlowDeme System. out.print(numbers[i] + "\t");
P (=2 DritteUebung 25 .
b (2 Erathostenes 26 System. out.println();
C7 Exceptions ‘; ¥
P [ Fakultaet 06 Jen
I FloodFill 30 * Searches the given sorted array between left and right for the given
L Histogram 31 * element. Returns true if the element was found, else false.
(=% ImageDema 32 *f
¥ (= InterfaceDemo 33 public static boolean binarySearch(int elt, int[l numbers, int. left. ink. rightd {
> e OverloadAndOvernide M int pivetlndex = Cleft + rightd / 2 o ryic mathod must return a result of type boolean
¥ L= Polymorphism 36 2 quick fixes available:
LT QuickSort 37 }
¥ = SimpleRecursion i & Add return statement i
¥ @src 198 public static void main(String[] argsy © CShanderewmtvpeto void
v B (default package) 40 int[] someNumbers - { 21, 14, 84, 7
¥ [J] BinarySearch.java 41 Press 72" for focus
» @ BinarySearch az bubbleSort(someNunbers);
» 3] Factorial java 43 printArray(someNumbers);
44
> 1) Fibonacci java 45 binarySearch(2, someNumbers, @, someNumbers.length-1);
» EJRE System Library [Java SE 7 (M: 3
I (=% StatementsAndOperatars 47
= - s, =
Problems Javadoc Declaration [ Console 53 x % ‘ En Eﬂ S| = Ak =]
d> BinarySearch [Java Application] /Library/java/JavaVirtualMachines/jdk1.7.0_21.jdk/Contents /Home/bin fjava (12.07.20
1 2 5 7 14 21 84
This method must return a result of type boolean | writable | smartinsert | 33:45
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[ pProj 2 Pac v = 8 [J] Factorial.java [3] *BinarySearch.java £2 = 0 5.
=& ‘ - 195 /e oy
= 20 * Prints the elements of the given array of integers to the console. E=
[C1BankAccount %
P 2 BeesAndFlowers public static void printArray(int[] numbers) {
» 2 BieycleDemo for (int i = @; i < numbers.length; i++) {
122 ControlFlowDemo System.out.print(numbers[i] + "\t");
b = DritteUebung 25 .
b & Erathostenes 2 System.out.println();
] Exceptions ‘é
=2 Fakultaet 298 e
LI FloodFill 30 * Searches the given sorted array between left and right for the given
L Histogram 31 * element. Returns true if the element was found, else false.
» =4 ImageDemo 32 */
» 2 InterfaceDemo 2 public static boolean binarysearch(int.alts. int[l.nunbers..dnt. left. int.cightd {
» 2 OverloadandOverride 34 int pivotIndex - (left + right) / 2;
» =2 Polymorphism ii
2] QuickSort 37 }
¥ =4 SimpleRecursion 38 -l
M=EG 398 public static void main(String[] args) {
¥ §3 (default package) 40 int[] someNumbers - { 21, 14, 84, 7, 1, 2, 5 };
 [1] BinarySearch java 41
» @ BinarySearch 42 bubbleSort(someNumbers);
» 1) Factorialjava 43 printArray(someNumbers) ;
44
> 1) Fibonaci java 45 binarySearch(2, someNumbers, @, someNumbers.length-1);
» A JRE System Library [Java SE 7 (Mz o
(=2 StatementsAndOperators 47
Prablems Javadoc Declaration Bl Console 53 x & | En Q'—E 8| | = e = B
<terminated> BinarySearch [Java Application] /Library/Java/JavaVirtualMachines/jdk1.7.0_21.jdk/Contents/Home/bin/java (12.07.20
1 2 5 7 14 21 84
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L 0 S G e g sl o el (@] 500t

[t Proj 23 Pac wp = O [7] Factorial.java [1] *BinarySearch.java 52 = 0 .5.
2% < 190 /e o.
= 20 * Prints the elements of the given array of integers to the console. E=
7 BankAccount 21 Y
¥ [ BeesAndFlowers 22 public static void printArray(int[] numbers) {
» =2 BicycleDemo 23 for (int i = 8; i < numbers.length; i++) {
¥ [ ControlFlowDeme 24 System.out.print(numbers[i] + "\t");
¥ (24 DritteUebung 25 } .
b (2 Erathostenes 26 System.out.println();
T Exceptions " ¥
P (=2 Fakultaet ™
I FloodFill * Searches the given sorted array between left and right for the given
ETHistogram * element. Returns true if the element was found, else false.

./
public static boolean binarySearch(int elt. int[1 numbers,. int.left.. inf.richtd {
int pivotIndex - (left + right) / 2;

(=% ImageDema

b =2 InterfaceDemo

I (=2 OverloadAndOverride
» (=4 Polymorphism

LT QuickSort o
¥ (=4 SimpleRecursion =
v [ Esrc public static void main(String[] args) {

¥ £ (default package)
¥ [J] BinarySearch.java
» (3 BinarySearch
¥ [J] Factorial java
¥ [J] Fibonaccijava
» EIRE System Library [Java SE 7 (Mz

int[] someNumbers = { 21, 14, 84, 7, 1, 2, 5 };

bubbleSort(someNunbers);
printArray(someNumbers);

binarySearch(2, someNumbers, @, someNumbers.length-1};

}
I (=% StatementsAndOperatars
= - 4
Problems Javadoc Declaration [ Console 53 x % ‘ En Eﬂ S| = Ak =]
d> BinarySearch [Java Application] /Library/Java/javaVirtualMachines/jdk1.7.0_21.jdk/Contents /Home /bin fjava (12.07.20
1 2 5 7 14 21 84
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[ pProj 2 Pac o = 8 [J] Factorial.java [3] *BinarySearch.java £2 = 0 5.
=& ‘ - 195 /e oy
= 20 * Prints the elements of the given array of integers to the console. E=
[C1BankAccount
P 2 BeesAndFlowers public static void printArray(int[] numbers) {
» 2 BieycleDemo for (int i = @; i < numbers.length; i++) {
122 ControlFlowDemo System.out.print(numbers[i] + "\t");
» =4 Drittelebung } .
b & Erathostenes System.out.println();
21 Exceptions
=4 Fakultaet ex
LI FloodFill * Searches the given sorted array between left and right for the given
[T Histagram element. Returns true if the element was found, else false.

N
*/

public static boolean binarySearch(int elt, int[] numbers, int left, int right) {
int pivotIndex - (left + right) / 2;

» =4 ImageDemo

» = InterfaceDemo

=2 OverloadAndOverride
» =2 Polymorphism

(ST Quicksort if [elt ==
¥ =4 SimpleRecursion
v @src public static void main(String[] args) {

¥ £ (default package)
 [1] BinarySearch java
» (3 BinarySearch
» [1] Facterial java
» [1] Fibonacci.java
¥ i JRE System Library [Java SE 7 (M:
(=2 StatementsAndOperators

int[] someMumbers = { 21, 14, 84, 7, 1, 2, 5 }; =

bubbleSort(someNumbers) ;
printArray(someNumbers);

binarySearch(2, someNumbers, @, someNumbers.length-1);

*® % |G 8[|

<terminated> BinarySearch [Java Application] /Library/Java/JavaVirtualMachines/jdk1.7.0_21.jdk/Contents/Home bin/java (12.07.20
1 2 5 7 14 21 84
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E Q‘ | Java - SimpleRecursion/src/BinarySearch.java - Eclipse - /Users/alex/rep/svn/wzw_ss2013 /teil_java/workspace ) E @§ i Java - SimpleRecursion/src/BinarySearch.java - Eclipse - fUsersfalex/rep/svn/wzw_ss2013/teil_java/workspace )
L . . i L _ . n . L o . . L _ i - .
LIS S N5 O Qurl i e (B o SR o1 el ] e (@] 35 0euo LIS o e O Qe 1 Gl e P a1 D letcn el o s (@] 5 0euo
[t Proj 23 Pac wp = O [7] Factorial.java [1] *BinarySearch.java 52 = 0 [ pProj 2 Pac v = 8 [J] Factorial.java [3] *BinarySearch.java £2 = 0 5.
B% | - 100 /e 2% ‘ - 195 /e os
= 20 * Prints the elements of the given array of integers to the console. = 20 * Prints the elements of the given array of integers to the console. E=
T BankAccount [C1BankAccount "
¥ [ BeesAndFlowers public static void printArray(int[] numbers) { P 2 BeesAndFlowers public static void printArray(int[] numbers) {
» (22 BicycleDema for (int i = @; i < numbers.length; i++) { » = BicycleDemo for (int i = @; i < numbers.length; i+4) {
I (=% ControlFlowDemo System.out.print{numbers[i] + "\t 122 ControlFlowDemo System.out.print(numbers[i] + "\t");
P (=2 DritteUebung 25 . b = DritteUebung 25 .
b (2 Erathostenes 26 System.out.println(); » 2 Erathostenes 26 System.out.println();
T Exceptions "; ¥ 5] Exceptions
P [ Fakultaet 06 Jen =2 Fakultaet e
LrfloodFill 30 * Searches the given sorted array between left and right for the given L FloodFill 30 * Searches the given sorted array between left and right for the given
TTHistogram 31 * element. Returns true if the element was found, else false. [T Histogram 31 * element. Returns true if the element was found, else false.
(=% ImageDema 32 *f » =4 ImageDemo 32 */
» = InterfaceDemo 332 public static boolean binarySearch(int elt, int[] numbers, int left, int right) { » 22 InterfaceDemo B33e public static boolean hinarySeanch(int. elt.. int[] numbers, int left, int right) {
I (=2 OverloadAndOverride 34 int pivotIndex = (left + right) / 2; » 2 OverloadAndOverride 34 int pivotIndex - (left + right) / 2;
» =2 Pol h 35 » 2 Pol i 33
g;‘”::'f’t sm 036 if (gl == someNumbers[ID Tgc:"':s”ft sm 36 if (elt == numbers[pivetIndex]) [
- Quiaee 37 } | Quickse 37 return true; I
¥ (=2 SimpleRecursion 38 ¥ (=4 simpleRecursion 38 }
¥ (#Bsrc 392 public static void main(String[] args) { ¥ (Bsrc 39 }
¥ £ (default package) 49 int[] someNumbers = { 21, 14, 84, 7, 1, 2, 5 }; = ¥ 5 (default package) 49
¥ [J] BinarySearch.java 41 ¥ [J] BinarySearch java 418 public static void main(String[] args) {
» G BinarySearch 42 bubbleSort{someNumbers); » @ BinarySearch 42 int[] someNumbers - { 21, 14, 84, 7, 1, 2, 5 };
¥ [3] Factorial java 43 printArray(semeNunbers); b (1] Facrorial.java 43 subbles s
» [J] Fibonacci.java i » [1] Fibonacci.java (4 ubbleSort(sonekumbers:
b EARE S b SE7 (M 45 binarySearch(2, someNumbers, @, someNumbers.length-1); [ L1t SE 7 (s 45 printArray(someNumbers);
g JRE System Library [Java SE 7 (M: 46 3 g JRE System Library [Java SE 7 (M2 6
» - StatementsAndOperators 47 P StatementsAndOperators 47 binarySearch(2, someNumbers, @, someNumbers.length-1);
Problems Javadoc Declaration [ Console 53 H S* ‘ Ex Eﬂ S| = SFie= A Problems Javadoc Declaration Bl Console 53 % & | Ex Q'—E & & | = A n A =
BinarySearch [Java Application] /Library/Java/JavaVirtualMachines/jdk1.7.0_2 1.jdk/Contents /Home/bin fjava (12.07.20 <terminated= BinarySearch [Java Application] /Library/Java/JavaVirtualMachines /jdk 1.7.0_21.jdk/Contents/Home bin/java (12.07.20
1 2 5 7 14 21 84 1 2 5 7 14 21 84
| writable | smartinsert | 36:32 | Writable | smartinsert | 38: 10
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E Q‘ | Java - SimpleRecursion/src/BinarySearch.java - Eclipse - /Users/alex/rep/svn/wzw_ss2013 /teil_java/workspace ) E @§ i Java - SimpleRecursion/src/BinarySearch.java - Eclipse - fUsersfalex/rep/svn/wzw_ss2013/teil_java/workspace )
L . . i L _ . n . L o . . L _ i - .
VN e | o [@a 00 L srerrrerserer e ermerpmm— | 4 | @5 r0cous
[t Proj 23 Pac wp = O [7] Factorial.java [1] *BinarySearch.java 52 = 0 5. [ pProj 2 Pac o = 8 [J] Factorial.java [3] *BinarySearch.java £2 = 0 5.
B% | - 100 /e 2% ‘ - 195 /e os
= * Prints the elements of the given array of integers to the console. = 20 * Prints the elements of the given array of integers to the console. E=
T BankAccount [C1BankAccount %
¥ [ BeesAndFlowers public static void printArray(int[] numbers) { P 2 BeesAndFlowers public static void printArray(int[] numbers) {
» (22 BicycleDema for (int i = @; i < numbers.length; i++) { » = BicycleDemo for (int i = @; i < numbers.length; i+4) {
¥ [ ControlFlowDemo System.out.print(numbers[i] + "\t"); (2 ControlFlowDemo System.out.print(numbers[i] + "\t");
P (=2 DritteUebung } . b = DritteUebung 25 } .
b (2 Erathostenes System.out.println(); » 2 Erathostenes 26 System.out.println();
T Exceptions ¥ ] Exceptions _‘é ¥
F [ Fakultaet ™ =4 Fakultaet o ex
LrfloodFill * Searches the given sorted array between left and right for the given L FloodFill 30 * Searches the given sorted array between left and right for the given
TTHistogram * element. Returns true if the element was found, else false. [T Histogram 31 * element. Returns true if the element was found, else false.
(=% ImageDema 32 *f » =4 ImageDemo 32 */
» = InterfaceDemo 332 public static boolean binarySearch(int elt, int[] numbers, int left, int right) { » 22 InterfaceDemo 332 public static boolean binarySearch(int elt, int[] numbers, int left, int right) {
b [ OverloadAndOverride 34 int pivotIndex - (left + right) / 2; b 2 OverloadAndOverride 34 int pivotIndex - (left + right) / 2;
» =2 Pol h 35 » 2 Pol i 33
et 26 if Celt — numbers[pivetIndex]) { Fowia e 1 Cete - mumbers[pivotindexd) {
- Quiase 37 return true; | Quicksert 37 return true;
¥ (=4 SimpleRecursion @38 } else if (O ¥ =4 SimpleRecursion @8 False if (s}t < numbersfpiveld
¥ [ FBsrc 19 } ¥ (EBsrc 39 }
¥ 3 (default package) 48 = ¥ £ (default package) 40 =
¥ [J] BinarySearch.java 41& public static void main(String[] args) { ¥ [J] BinarySearch java 418 public static void main(String[] args) {
» G BinarySearch 42 int[] someNumbers - { 21, 14, 84, 7, 1, 2, 5 }; » G BinarySearch 42 int[] someNumbers - { 21, 14, 84, 7, 1, 2, 5 };
¥ [1] Facterial java 43 ¥ [1] Facterial.java 43
» [7] Fibonace.java 44 bubbleSort{someNumbers); b 1] Fibonaceijava 44 bubbleSort(someNumbers);
: 45 intA Numb: H : 45 tA Numb H
¥ =4 JRE System Library [Java SE 7 (Mz 46 printArray(somelunbers) » = JRE System Library [Java SE 7 (Mz e printArray(someNunbers)
J J
¥ I StatementsAndOperators a7 binarySearch(2, someNumbers, @, someNumbers.length-1); P - StatementsAndOperators 47 binarySearch(2, someNumbers, @, someNumbers.length-1);
Problems Javadoc Declaration [ Console 53 H S*‘ Eﬂ S| = ~ [d- =] Problems Javadoc Declaration Bl Console 53 % & | Ex Q'—E & & | = A n A =
BinarySearch [Java Application] /Library/Java/JavaVirtualMachines/jdk1.7.0_2 1.jdk/Contents /Home/bin fjava (12.07.20 <terminated= BinarySearch [Java Application] /Library/Java/JavaVirtualMachines /jdk 1.7.0_21.jdk/Contents/Home bin/java (12.07.20
1 2 5 7 14 21 84 1 2 5 7 14 21 84
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E 1 Q‘ i Java - SimpleRecursion/src/BinarySearch.java - Eclipse - [Users/alex/rep/svn/wzw_ss2013/teil_java/workspace )
L . . . i L _ . n .
O O QB G B0 R e (BT e G e ] £ [@7ava. %5 Debug
[t Proj 23 Pac wp = O [7] Factorial.java [1] *BinarySearch.java 52 = 0 .5.
2% < 190 /e B
7 BankaA i 20 * Prints the elements of the given array of integers to the console. =
lankAccount
¥ [ BeesAndFlowers public static void printArray(int[] numbers) {
¥ (= BicycleDemo for (int i = 8; i < numbers.length; i+4) {
» [ ControlFlowDeme System. out.print(numbers[i] + "\t");
P (=2 DritteUebung 25 .
b (2 Erathostenes 26 System. out.println();
T Exceptions "; ¥
P [ Fakultaet 06 Jen
LrfloodFill 30 * Searches the given sorted array between left and right for the given
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- Quiase 37 return true;
V= SimpleRecursion 38 } else if (elt < numbers[pivotIndex]) {
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¥ [J] BinarySearch.java 41
» (& BinarySearch 42 }
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b mAIRE System Library [ava SE 7 (M 45 public static void main(String[] args) {
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» [J] Factorial java 43 1
» 1) Fibonacci java (4 . .
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public static void main(String[] args) {
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¥ [ BeesAndFlowers 22 public static void printArray(int[] numbers) {
» =2 BicycleDemo 23 for (int i = 8; i < numbers.length; i++) {
I (=% ControlFlowDemo 24 System.out.printCnumbers[i] + "\t");
¥ (24 DritteUebung } .
» (& Erathostenes System.out.println(};
T Exceptions ¥
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» (=2 Polymorphism
gwycm:’t if Celt == numbers[pivotIndex]) {
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P 2 BeesAndFlowers public static void printArray(int[] numbers) {
» 2 BieycleDemo for (int i = @; i < numbers.length; i++) {
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Tgc:"':s”ft m if Celt == numbers[pivotIndex]) { =
| Quicksert return true;
¥ = SimpleRecursion } else if Celt < numbers[pivotIndex]) {
v (Bsrc return binarySearch(elt, numbers, left, pivotIndex-1);
¥ {5 (default package) } else {
 [1] BinarySearch java
» (3 BinarySearch }
» [7) Factorial java 1
N " mF‘b“"“_‘:”m _ public static void main(String[] args) {
J!‘J“‘SV“E"‘ Library [Java SE 7 (Mz int[] someNumbers = { 21, 14, 84, 7, 1, 2, 5 };
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lankAccount
¥ [ BeesAndFlowers public static void printArray(int[] numbers) {
¥ (= BicycleDemo for (int i = 8; i < numbers.length; i+4) {
¥ (=2 ControlFlowDeme System.out.print(numbers[i] + "\t
P (=2 DritteUebung 25 .
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(=% ImageDema 32 *f
» =4 InterfaceDemo 332 public static boolean binarySearch(int elt, int[] numbers, int left, int right) {
b [ OverloadAndOverride 34 int pivotIndex - (left + right) / 2;
» 2% Palymorphism 35
ga o 36 if Celt == numbers[pivetIndex]) {
- Quiase 37 return true;
V= SimpleRecursion 38 ¥ else if (elt < numbers[pivotIndex]) {
¥ f@src 39 return binarySearch(elt, numbers, left, pivotIndex-1);
¥ £ (default package) 40 } else {
 [J] BinarySearch.java 41 return binarySearch(elt, numbers, pivotIndex+l, right);
» (& BinarySearch 42 }
» [J] Factorial java 43 i
» [1] Fibonacci.java 4 ) N .
b mAIRE System Library [ava SE 7 (M 452 public static void main(String[] args) {
g V! Y 4 46 int[] someNumbers = { 21, 14, 84, 7, 1, 2, 5 };
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b 2 Erathostenes 26 System. out.println();
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32
T%TBB"“A““““‘ 335 public static boolean binarySearch(int elt, int[] numbers, int left, int right) {
I 1> BeesAndFlowers 34 if (left » right) {
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I (=% ControlFlowDemo 36
P (=2 DritteUebung 37
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122 ControlFlowDemo 36 }
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[ Exceptions 33 .
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» (2 InterfaceDemo 45 return binarySearch(elt, numbers, pivotIndex+l, right);
=2 OverloadAndOverride “E
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> Iy BeesAndFlowers 40 if Celt - numbers[pivotIndex]) { > 1 BeesAndFlowers 40 if (elt — numbers[pivotIndex]) {
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¥ [J] BinarySearch.java 63  [1] BinarySearch java 65 while (i ’<_ 10) {
» (& BinarySearch 64 int 1-1; » (& BinarySearch 66 System. out.println(i);
P [J] Factorial java 65 "'h‘lz (i <= 18) [, Inci ¥ [J] Factorial.java 67 i=141
» [7] Fibonacci.java s System-aut.print nCids » [7) Fibonacci java 68 1
» EIRE System Library [Java SE 7 (Mz ol } ! = ¥ i JRE System Library [Java SE 7 (M: 69
b [ StatementsAndOperatars 69 b 1= StatementsAndOperators, Z? gebNAus(3);
[Z Problems @ Javadoc [ Declaration & Console 82 x % ‘ 5 Eﬁ & @" #E-ri-= 8 [Z. Problems @ Javadoc (&, Declaration Bl Console 58 x & | ER Eﬁ 8| | #E-ri-= B8
d> BinarySearch [Java Application] fLibrary/java /JavaVirtualMachines/jdk 1.7.0_2 1.jdk/Contents /Home /bin /java (12.07.20 <terminated> BinarySearch [Java Application] /Library/Java JavaVirtualMachinesjdk 1.7.0_21.jdk/Contents/Home/bin/java (12.07.20
7 7
8 8
9 9
19 10
1 1
2 2
3 3
Writable Smart Insert 51:21 : Writable Smart Insert 49:33

Edit View G marks W
|« Introductio

= oal_ c 5 Error Handling & Exceptions

[B5Proj 82 [EPac Typ T 8 [7] Factorial.java [1] BinarySearch.java 52 = 8 E
Gle T | & return binarySearch(alt, numbers, left, pivotTndex-1}; S

7 BankAccount 44 }oelse { . . . .
b@seesAndF!uwers :2 ; return binarySearch(elt, numbers, pivotIndex+l, right); EXCEptIOI'\S
» (=2 BicycleDemo
I (=% ControlFlowDemo :; ¥
¥ (24 DritteUebung 49a static void gebNAus(int n) {
’ggf:;j;:“ s e <;:;N§§sg:;" ' What if something goes wrong? = Program termination?!1?! With every
P (=2 Fakultaet 52 System,aut,p;'intlﬂ(ﬂ); error?

CIFloodFill 53 i R . R

T Histogram se b - Obviously not intelligent!
"%'"‘““De’"" 22-7- public static void main(String[] args) {
:gg‘i:::‘:::g“mde 7 int[] someNumbers - { 21, 14, 84, 7, 1, 2, § }; Mechanism in Java: Exceptions
¥ 1= Polymorphism 59 bubbleSort{someNumbers);
vggw—d:s:n _ Go printArray(someNunbers); Definition [JTutorial]:

impleRecursian
¥ (@ src f;j System.out.printlnC binarySearch(2, someMumbers, @, someNumbers.length-1) ); "An excepﬁon isan event, which occurs during the execution of a program,
¥ 4 (default package} s . . .
* [ Branysearch jva o AR that disrupts the normal flow of the program's instructions."
» @ BinarySearch 66 System.out. println(i);
:%E“"‘“Ma"a e ol Exceptions are like balls that are thrown when something unusual occurs.
ibenacei java &8 }

» EAIRE System Ubrary [ava SE7 (: || 69 Somebody must catch the ball and handle the exception or the program

¥ (2 StatementsAndOperatars :? gebNAus(3); i
must terminate.
[ Problems @ Javadoc [, Declaration [ Console 53 » % ‘ 5 BB/ @" = E-rie= 8

BinarySearch [Java Application] /Library/java/JavaVirtualMachines/jdk1.7.0_2 1.jdk/Contents/Home /bin /java (12.07.20

WG o
=3

Writable Smart Insert 49:1
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5 Error Handling & Exceptions

Exceptions

* Exceptions are like balls that are thrown when something unusual (an
error) occurs. Somebody must catch the ball and handle the exception or

the program must terminate.

method 3
== Error occurs \throws exception

Cannot handle exception of
type ExceptionXYZ

method 2

Cannot handle exception of forwards exception
type ExceptionXYZ \

method 1
Can handle exception of type
ExceptionXYZ

catches exception
(handles it)

5 Error Handling & Exceptions

# Preview File Edit

Exceptions

* Usual case: Methods "try" possibly dangerous code and "catch" (handle)

correspondingly resulting exceptions themselves

/

FileWriter fileWriter = new FileWriter ("someFileName.txt");

fileWriter.write('a');

/

} catch (IOExcepticn e) ({
// Exception handling code goes here
e.printStackTrace () ;

} cateh (SomeOtherException e) {
// Exception handling code goes here
e.printStackTrace();

} catch (Exception e) {
// Exception handling code goes here
e.printStackTrace () ;

5 Error Handling & Exceptions

Exceptions

* "finally" block is always executed, i.e. even if an exception occurs

FileWriter fileWriter = null;
try {
fileWriter = new FileWriter ("someFileName.txt");
fileWriter.write('a');
’f
} catch (Exception e) {
// Exception handling ccde goes here
} finally {
// Make sure that the file is closed, no matter whether
// an exception occured or not.
if (fileWriter != null) {
fileWriter.close();

}

® Preview File Edit

5 Error Handling & Exceptions

Exceptions
« "finally" block is always executed, i.e. even if an exception occurs

FileWriter fileWriter = null;
try {
fileWriter = new FileWriter ("someFileName.txt");
fileWriter.write('a');
//
} catch (Exception e) {
// Exception handling code goes here
} finally {
// Make sure that the file is closed, no matter whether
// an exception occured or not.
if (fileWriter != null) {
fileWriter.close();

}
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5 Error Handling & Exceptions

Exceptions

}

}

}

Usual case: Methods "try" possibly dangerous code and "catch" (handle)
correspondingly resulting exceptions themselves

/

FileWriter fileWriter =
fileWriter.write('a');

/

new FileWriter ("someFileName.txt");

catch (ICException e) {
// Exception handling cecde goes here

e.printStackTrace () ;

catch (SomeOtherException e} {
// Exception handling ccde goes here
e.printStackTrace();

catch (Exception e) {
// Exception handling code goes here
e.printStackTrace () ;

# Preview F
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5 Error Handling & Exceptions

Exceptions

Checked Exceptions
* Subclasses of java.lang.Exception

* Must be caught or forwarded where they possibly occur
(try/catch or throws)

* Example: Opening a file (is likely to go wrong)
Unchecked ("Runtime") Exceptions
* Subclasses of java.lang.RuntimeException or java.lang.Error
* Can be caught, i.e. no try/catch or throws necessary
* Example:

static long factorial(int n) {
if (n < 0) {
throw new RuntimeException("Check your math!")
} else if (n == 1) {
return 1;

}

return n * factorial (n-1);

5 Error Handling & Exceptions

Exceptions

* Other possibility: Let others (callers) handle the problem!
Add throws clause to method/constructor definition

class InvalidGearException extends Exception {}
class TireExplodedException extends Exception {}

class Bicycle {
int gear;

Bicycle(int initialGear) throws InvalidGearException |
if (initialGear > 0) {
gear = initialGear;

} else {
throw new InvalidGearException();

}
}

void inflateTires () throws TireExplodedException {
//
}

® Preview File Edit

6 Coding & Naming Conventions

Deepening readings:

http://www.oracle.com/technetwork/java/codeconv-138413.html

http://geosoft.no/development/javastyle.html

http://docs.oracle.com/javase/1.5.0/docs/guide/javadoc/index.html




® Eclipse File Edit Refactor

® Eclipse File Edit Source

Refactor Navigate Search Project Run Window Help 4

B @ Fr.12.Jul 12:27 Q =

Source Navigate Search Project Run Window Help = Fr.12.Jul 12:26 Q =
A

Java - Uebung06/src/ExceptionsDemo.java - Eclipse - fUsers/alex/rep/svn/wzw_ss2013/teil_java/workspace I

]

O N B O B G B R 4 s TPt o] ] s [§ee Hoeu

Java - Uebung06/src/ExceptionsDemo.java - Eclipse - fUsers/alex/rep/svn/wzw_ss2013/teil_java/workspace

0T

SR T RE

BOEE P S sl e | @] 3 e

[t Proj 23 Pac wp = O

H%|

[7] Factorial.java ] BinarySearch.java [3] *ExceptionsDema.java 32 = 0 5.

- 1 import java.io.FileReader; o=

T BankAccount
¥ (=2 BeesAndFlowers

3 public class ExceptionsDemo {
4

» (=2 BicycleDemo o
6
7
8

public static void main(String[] args) {
try {
FileReader fr = new FileReader("MichGibtEsNicht.txt"};

I (=% ControlFlowDemo
P (=2 DritteUebung
I (= Erathostenes
] Exceptions [
» (=2 Fakultaet
LEIFloodFill 2}
TTHistogram 13
(=% ImageDema
b =2 InterfaceDemo
I (=2 OverloadAndOverride
» (=4 Polymorphism
LT QuickSort
= SimpleRecursion
¥ 8src
¥ (default package)
¥ &) BinarySearch.java
» {73 BinarySearch
P [J] Factorial java
¥ [J] Fibonaccijava
» EIRE System Library [Java SE 7 (Mz
I (=% StatementsAndOperatars
¥ (=4 Uebung06
¥ @&Bsrc
» 3 (default package)
b [J] ExceptionsDeme.java
» = IRE System Library [JavaSE-1.7]

® % |G GHEE = 2-r5-= 8

BinarySearch [Java Application] /Library/java/JavaVirtualMachines/jdk1.7.0_2 1.jdk/Contents/Home /bin /java (12.07.20

Problems Javadoc Declaration [ Console &3

W G
=3

FileReader cannot be resolved to a type | writable | smartinsert | 6:14

# Eclipse File Edit Refactor

[ pProj 2 Pac v = 8
SR A
[C1BankAccount
22 BeesAndFlowers
» = BicycleDemo
122 ControlFlowDemo
b = DritteUebung
» 2 Erathostenes
L1 Exceptions
» = Fakultaet
[E1 FloodFill
[C1 Histogram
» =4 ImageDemo
» = InterfaceDemo
=2 OverloadAndOverride
» =2 Polymorphism
2] QuickSort
¥ 5 SimpleRecursion
vigBsrc
¥ 4 (default package)
¥ ] BinarySearch.java
» £ BinarySearch
¥ [J] Factorial java
» [1] Fibonacci.java
¥ i JRE System Library [Java SE 7 (M:
(=2 StatementsAndOperators
¥ =4 Uebung0s
¥ [ Bsrc
» 3 (default package)
b [J] ExceptiensDemo.java
¥ i JRE System Library [JavaSE-1.7)

® Eclipse File Edit Source

Q Quick Access

[J] Factorial.java (] BinarySearch java [1] *ExceptionsDemo.java £2 = 0 5.
1 import java.io.FileReader; EE
3 public class ExceptionsDemo {
4
EE public static void main(String[] args) {
g try {
7 FileReader fr = new FileReader("MichGibtEsNicht.txt");
8
@9 1d =
10 i3
11
12 }
13
Prablems Javadoc Declaration Bl Console 53 % & | En Q'—E 8| | = e = B
<terminated> BinarySearch [Java Application] /Library/Java/JavaVirtualMachines/jdk1.7.0_21.jdk/Contents/Home bin/java (12.07.20
7
8
a9
10
1
2
3
| Writable | smartinserr | 9:12
Refactor Navigate Search Project Run Window Help » E & Fr.12.Jul 1229 Q =

Source Navigate Search Project Run Window Help # = & Fr.12.Jul 12:27 Q =
A

Java - Uebung06/src/ExceptionsDemo.java - Eclipse - fUsers/alex/rep/svn/wzw_ss2013/teil_java/workspace I

]

O N B O B G B R 4 s TPt o] ] s [§ee Hoeu

Java - Uebung06/src/ExceptionsDemo.java - Eclipse - fUsers/alex/rep/svn/wzw_ss2013/teil_java/workspace

oor

IR

)N e O

L @ e PG ) 1 e oy e

J B |@;Jjava %5 Debug

[t Proj 23 Pac wp = O [7] Factorial.java ] BinarySearch.java [3] *ExceptionsDema.java 32 5.

H%|

- 1 import java.io.FileReader; Oz

T BankAccount
¥ (=2 BeesAndFlowers
» (=2 BicycleDemo
I (=% ControlFlowDemo
P (=2 DritteUebung a
I (= Erathostenes
T Exceptions
b 2% Fakultaet
LEIFloodFill
TTHistogram
(=% ImageDema
b =2 InterfaceDemo
I (=2 OverloadAndOverride
» (=4 Polymorphism
LT QuickSort
= SimpleRecursion
¥ 8src
¥ (default package)
¥ &) BinarySearch.java
» {7 BinarySearch
¥ [J] Factorial java
¥ [J] Fibonaccijava
» EIRE System Library [Java SE 7 (Mz
I (=% StatementsAndOperatars
¥ (=4 Uebung06
¥ @&Bsrc
» 3 (default package)
b [J] ExceptionsDeme.java
» = IRE System Library [JavaSE-1.7]

public class ExceptionsDemo {

wl e

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

FileReader fr - pew FileReader('MichGibtEsNicht.txt');

[EEEREN
-

e
=

® % |G GHEE = 2-r5-= 8

BinarySearch [Java Application] /Library/java/JavaVirtualMachines/jdk1.7.0_2 1.jdk/Contents/Home /bin /java (12.07.20

Problems Javadoc Declaration [ Console &3

WG o
=3

Unhandled exception type FileNotFoundException Writable Smart Insert 6:9

[ pProj 2 Pac o = 8
gle v
[C1BankAccount
22 BeesAndFlowers
» = BicycleDemo
122 ControlFlowDemo
b = DritteUebung
» 2 Erathostenes
21 Exceptions
b =4 Fakultaet
[E1 FloodFill
[C1 Histogram
» =4 ImageDemo
» = InterfaceDemo
=2 OverloadAndOverride
» =2 Polymorphism
2] QuickSort
¥ 5 SimpleRecursion
vigBsrc
¥ 4 (default package)
¥ ] BinarySearch.java
» {5 BinarySearch
» [1] Facterial java
» [1] Fibonacci.java
¥ i JRE System Library [Java SE 7 (M:
(=2 StatementsAndOperators
¥ 12 Uebung06
¥ [Bsrc
» [ (default package)
b [J] ExceptionsDemo.java
¥ i JRE System Library [JavaSE-1.7)

[J] Factorial.java (] BinarySearch java A1) ExceptionsDemo.java 52 = 0
1= import java.io.FileNotFoundException;
2 import java.io.FileReader;
3
4 public class ExceptionsDemo {
5
65 public static void main(String[] args) {
7 try {
w8 FileReader fr = new FileReader("MichGibtEsNicht.txt");
9 } catch (FileNotFoundException e} {
10 System. out.println(" Irgendwas");
11 }
12
13 int[] numbers = { 1, 2, 3, 4, 5 };
14 for (int i = @; 1 <= numbers.length; i++) {
15 System. out. printin(numbers[i1);
16
7 }
18
19 }
20
Prablems Javadoc Declaration Bl Console 53 % & | En Q'—E 8| | = e = B

<terminated> ExceptionsDemo [Java Application] fLibrary/Java/)

hines/jdk1.7.0_21.jdk/Contents/Home/bin fjava (12.0°

2

3

4

5

Exception in thread "main" java.lang.ArrayIndexOutOfBoundsException: 5
at ExceptionsDena.main(ExceptionsDemo. java:15)

| Writable Smart Insert 15:44

Q Quick Access



File Edit

[B5Proj 82 [EPac Typ T 8
Gl ~
T BankAccount

¥ (=2 BeesAndFlowers
» (=2 BicycleDemo
I (=% ControlFlowDemo
P (=2 DritteUebung
I (= Erathostenes
LT Exceptions
» (=2 Fakultaet
LEIFloodFill
TTHistogram
(=% ImageDema
b =2 InterfaceDemo
» (=2 OverloadAndOverride
» (=4 Polymorphism
LT Quicksort
= SimpleRecursion
¥ 8src
¥ (default package)
¥ &) BinarySearch.java
» {73 BinarySearch
P [J] Factorial java
¥ [J] Fibonaccijava
» EIRE System Library [Java SE 7 (Mz
I (=% StatementsAndOperatars

[J] Factorial.java  §y] BinarySearch.java  [J| *ExceptionsDemo.java 52 I =0

1o import java.io.FileNotFoundException;
2 import java.io.FileReader;

4 public class ExceptionsDemo {

6= public static void main(String[] args) {
7 try {
8
3

& FileReader fr = new FileReader("MichGibtEsNicht.txt"};

} catch (FileNotFoundException e) {

10 System. out.println("Irgendnas");

11 }

12

13 int[] numbers = { 1, 2, 3, 4, 5 };

14 for (int i - 8; i < numbers.length; i++) {

15 System. out.printlnCnumbers[i1};

16 }

17 }

18

19 3

20

¥ 12 Uebung06
¥ e : = =
‘1’?& {default package) . Problems @ Javadoc [, Declaration & Console 52 x % ‘ e &H & E ‘ o B~ =]
3 Demo.java d Demo [Java Application] /Library/Java/JavaVirtualMachines/jdk1.7.0_21.jdk/Contents/ bin/java (12.0

» EIRE System Library [JavaSE-1.7]

# Preview File Edit

1
2
3
4
5
E

xception in thread "main” java.lang.ArrayIndexOutOfBoundsException: 5
at ExceptionsDemo.main(ExceptionsDemo. java:ls)

| writable Smartinsert | 14:28 H

=

O
=

6 Coding & Naming Conventions

Deepening readings:

http://www.oracle.com/technetwork/java/codeconv-138413.html

http://geosoft.no/development/javas
http://docs.oracle.com/javase/1.5.0/docs

le.html
uide/javadoc/index.html

® Eclipse File Edit

[f5Proj 32 1% Pac

B =0 [f] Factorial.java  {] BinarySearch.java  [J] ExceptionsDemo.java 53 ‘ = 0
<§‘>‘ - 1= import java.io.FileNotFoundException;
import java.io.FileReader;
51 BankAccount 2 import j to.FileRead
J
P> BeesAndFlowers 4 public class ExceptionsDemo {
» = BicycleDemo 5
2 ControlFlowDemo 6 public static void main(String[] args) {
» =4 Drittellebung 7 try {
» 2 Erathostenes G 8 FileReader fr = new FileReader("MichGibtEsNicht.txt");
(1 Exceptions 9 } catch (FileNotFoundException e) {
» & Fakuhaet 10 System.out.println{"Irgendwas");
11
1 FloodFill 12
ﬁJH\smgram 13 int[J] numbers = { 1, 2, 3, 4, 5 };
» = ImageDemo 14 for (int i = @Q; 1 <| numbers.length; i++) {
» = InterfaceDemo 15 System.out.println(numbers[i1);
» (=2 OverloadAndOverride 16 1
» 124 Polymorphism 17 1
[£1QuickSort 18
J . 19}
¥ 5 SimpleRecursion 20
vigBsrc
¥ i (default package)
¥ ] BinarySearch.java
» £ BinarySearch
¥ [J] Factorial java
» [1] Fibonacci.java
» = JRE System Library [Java SE 7 (Mz
(=2 StatementsAndOperators
¥ 12 Uebung06
¥ (B src = =
d?,ﬁi (default package) [i. Problems @ Javadoc [, Declaration B Console 58 x & | B B E & | = 2. - =]
| Demo.java rerminated> ExceptionsDemo [Java Application] /Library/Java/lavaVirtualMachines/jdk1.7.0_21.jdk/Contents/Home /bin/java {12.0°
» =4 JRE System Library [JavaSE-1.7] Irgendwas
1
2
3
4
5

Writable Smart Insert 14:28 4
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6 Coding & Naming Conventions

* Indentation (4 spaces) and line length (80 characters):

public woid initializeMatrix(int[][] someMatrix) {
for (int i = 0; i1 < someMatrix.length; i++) {
for (int j = 0; j < someMatrix.length; j++) {
if (1 % 2 == 0) {
if (1==2 %3 {
someMatrix[i] [j]
} else {
someMatrix([i][j] = 3 * 1 + 72 * j +
(int)Math.floor(i / (j + 1)):

}
System.out.println("This is the end!");

Use IDE/editor with syntax highlighting!




#  Preview File Edit

7

Using the Java Class Library

() Overview (ava Platform SE 6)
[Ehuip:  rdocs.aracle.com/javase 6/ docs/api/ 3 ‘c.- Goagle

-
Friierrg g [T Package Glass Use Tree Deprecated Index Help
MO FRAMES

PREV. NEXT FRAMES
All Classes

Packages Java™ Platform, Standard Edition 6
lauasociel API Specification
This document is the APT specification for version 6 of the Java™ Platform, Standard Edition,

See:
Description

Provides the classes necessary 1o create an applet and the classes an
applet uses to communicate with its applet context.

Contains all of the classes for creating user interfaces and for painting
graphics and images.

Provides classes for color spaces.

Provides interfaces and classes for ransferring data between and within
applications.

Drag and Drop is a direct manipulation gesture found in many
Graphical User Interface systems that provides a mechanism o transfer
information between twa entities logically associated with presentation
elements in the GUI

Provides interfaces and classes for dealing with different types of
events fired by AWT components.

Provides classes and interface relating to fonts,

Provides the Java 2D classes for defining and performing op

objects related geomelry.

Provides classes and interfaces for the input method framework.

Provides interfaces that enable the development of input methods that
can be used with any Java runtime enviy

Provides classes for creating and modifying images.

Provides classes and interfaces for producing rendering-independent

# Preview File Edit

7 Using the Java Class Library

Generics

Some types may be parameterized with other types
Typical examples are classes that implement data structures
Advantages:

* Type checks at compile time

* Programmers can implement algorithms generically

Examples:
Vector nonGenericVector = new Vector():
nonGenericVector.add( 1234 );
nonGenericVector.add( "Hello world" );
Object typeUnknown = nonGenericVector.get(0);

Vector<Bicycle> bicycles = new Vector<Bicycle>();

bicycles.add( new Bicycle() );
bicycles.add( 123 ); // Compile time error!
Bicycle typeKnown = bicycles.get(0);

7 Using the Java Class Library

Packages and Imports

Java's classes and types are organized in hierarchical packages

java.lang.String
java.net.URLConnection
java.util.Collection
javax.xml.parsers.SAXParser
org.w3c.dom.events.DocumentEvent

All types from package java.lang are imported automatically
Other types need to be imported

import java.net.URLConnection;
import java.util.Collection;

import some.other.package.*; // * means all types

& Preview File

Edit

7 Using the Java Class Library

Generics

Some types may be parameterized with other types
Typical examples are classes that implement data structures
Advantages:

* Type checks at compile time

* Programmers can implement algorithms generically

Examples:
Vector nonGenericVector = new Vector();
nonGenericVector.add( 1234 );
nonGenericVector.add( "Hello world" );
Object typeUnknown = nonGenericVector.get (0);

Vector<Bicycle> bicycles = new Vector<Bicycle>();
bicycles.add( new Bicycle() )

bicycles.add( 123 ); // Compile time error!
Bicycle typeKnown = bicycles.get(0);
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7 Using the Java Class Library

Wrapper-Classes

Parameters restricted to reference types (classes, interfaces)
For each primitive type, a corresponding wrapper class exists

Examples:

java.lang.Short
java.lang.Integer
java.lang.Long
java.lang.Float
java.lang.Double

etc.

Primitive types are automatically boxed and unboxed when necessary

Integer 1 = 723;
int j = 1i;

Solving a Problem

Deepening readings (optional):

The Internet

Main reference:

http://docs.oracle.com/javase/6/docs/api/




