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22 Java

22–1 , ,

Sun Microsystems ( Oracle)

(http://java.sun.com/docs/codeconv/html/Code ConvTOC.doc.html,

http://www.oracle.com/technetwork/java/codeconvtoc-136057.ht
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22. 1 (javadoc ) 13.3

int 100

1© 1 2© 3©

C

19.2 Java

• 19.6 StackOfAnyObjects

Java

• javadoc

19.6 StackOfAnyObjects.java

Java

1© 2©

3©

4©javadoc html

5© firefox
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[motoki@x205a]$ ls

ExampleJavadoc.java StackOfAnyObjects.java

[motoki@x205a]$ cat -n ExampleJavadoc.java

1 import java.util.*;

2

3 /**

4 * javadoc

5 * @author

6 */

7 public class ExampleJavadoc {

8 /**

9 * (1) 1 ,

10 * (2) ( ) StackOfAnyObjects

,

11 * (3)

12 */

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



2208

14 String inputString, reversedString;

15

16 // 1 inputString

17 System.out.print("Input a string: ");

18 Scanner inputScanner = new Scanner(System.in);

19 inputString = inputScanner.next();

20

21 // reversedString

22 int len = inputString.length();

23 StackOfAnyObjects stack =

new StackOfAnyObjects(len);

24 for (int i=0; i<len; i++)

25 stack.pushdown(

new Character(inputString.charAt(i)));

26 char[] reversedSequenceOfChar = new char[len];

27 for (int i=0; i<len; i++)

28 reversedSequenceOfChar[i]
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29 = ((Character)stack.popup())

.charValue();

30 reversedString =

new String(reversedSequenceOfChar);

31

32 //

33 System.out.println("Reversed string: "

+ reversedString);

34 }

35 }

[motoki@x205a]$ cat -n StackOfAnyObjects.java

1 import java.util.*;

2

3 /**

4 * Object pushdown ...

5 * @author

6 * @version 0.0
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7 */

8 public class StackOfAnyObjects {

9 /** */

10 private static final int

DEFAULT_INITIAL_CAPACITY = 100;

11

12 /** */

13 private static final int

DEFAULT_CAPACITY_INCREMENT = 100;

14

15 /** Object ( ) ... */

16 private Object[] stack;

17

18 /** ... */

19 private int indexOfTopEle;

20

21 /**
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22 *

23 */

24 public StackOfAnyObjects() {

25 this(DEFAULT_INITIAL_CAPACITY);

26 }

27

28 /**

29 *

30 * @param initialCapacity

31 */

32 public StackOfAnyObjects(int initialCapacity) {

33 stack = new Object[initialCapacity];

34 indexOfTopEle = -1;

35 }

36

37 /**

38 *
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39 * @return

40 */

41 @Override

42 public String toString() {

43 return "pushdownStack (type=Object, capacity="

+ stack.length

44 + ", currentNumOfEle="

+ (indexOfTopEle+1) + ")";

45 }

46

47 /**

48 *

49 * @return

50 */

51 public String getDetailedConfig() {

52 String result = "stack contains "

+ (indexOfTopEle+1) + " elements: {";
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53 for (int i=0; i<indexOfTopEle; ++i)

54 result += "\n " + stack[i] + ",";

55 if (indexOfTopEle >= 0)

56 result += "\n " + stack[indexOfTopEle];

57 result += " }";

58 return result;

59 }

60

61 /**

62 *

63 * @return

64 */

65 public boolean isEmpty() {

66 return indexOfTopEle == -1;

67 }

68

69 /**
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70 * Object push-down

71 * @param element push-down

72 */

73 public void pushdown(Object element) {

74 if (indexOfTopEle+1 == stack.length) {

75 stack = Arrays.copyOf(stack, stack.length

76 + DEFAULT_CAPACITY_INCREMENT);

77 System.out.printf("###Stack capacity is increased###%n"

78 "#<New> %s%n", this);

79 }

80 stack[++indexOfTopEle] = element;

81 }

82

83 /**

84 *

85 * @return

86 */
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87 public Object popup() {

88 if (indexOfTopEle < 0)

89 throw new EmptyStackException();

90 Object element = stack[indexOfTopEle];

91 stack[indexOfTopEle--] = null;

//

92 return element;

93 }

94

95 /**

96 *

97 * @return

98 */

99 public int getNumOfEle() {

100 return indexOfTopEle+1;

101 }

102
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103 /**

104 * top

105 * @return top ( )

106 */

107 public Object peepTop() {

108 if (isEmpty())

109 return null;

110 else

111 return stack[indexOfTopEle];

112 }

113

114 /**

115 *

116 * @param index

117 * @return index ( )

118 */

119 public Object peepEleOfIndex(int index) {
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120 return stack[index];

121 }

122 }

[motoki@x205a]$ javac ExampleJavadoc.java

[motoki@x205a]$ ls

ExampleJavadoc.class StackOfAnyObjects.class

ExampleJavadoc.java StackOfAnyObjects.java

[motoki@x205a]$ java ExampleJavadoc

Input a string: abc123

Reversed string: 321cba

[motoki@x205a]$ mkdir html_by_javadoc

[motoki@x205a]$ javadoc -private -d html_by_javadoc *.java

ExampleJavadoc.java ...

StackOfAnyObjects.java ...

Javadoc ...

Doclet 1.6.0_24

...
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html_by_javadoc/ExampleJavadoc.html

html_by_javadoc/StackOfAnyObjects.html

html_by_javadoc/package-frame.html

html_by_javadoc/package-summary.html

html_by_javadoc/package-tree.html

html_by_javadoc/constant-values.html

...

html_by_javadoc/overview-tree.html

html_by_javadoc/index-all.html

html_by_javadoc/deprecated-list.html

...

html_by_javadoc/allclasses-frame.html

html_by_javadoc/allclasses-noframe.html

html_by_javadoc/index.html

html_by_javadoc/help-doc.html

html_by_javadoc/stylesheet.css

[motoki@x205a]$ ls
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ExampleJavadoc.class StackOfAnyObjects.class html_by_javadoc/

ExampleJavadoc.java StackOfAnyObjects.java

[motoki@x205a]$ ls html_by_javadoc

ExampleJavadoc.html help-doc.html package-summary.html

StackOfAnyObjects.html index-all.html package-tree.html

allclasses-frame.html index.html resources/

allclasses-noframe.html overview-tree.html stylesheet.css

constant-values.html package-frame.html

deprecated-list.html package-list

[motoki@x205a]$ firefox html_by_javadoc/index.html&

[2] 5065

[motoki@x205a]$

@@
��
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22. 2 (static )

• 19.7 TowerOfHanoiConfig.java Disk,

• 19.8 NumberWith1000DecimalPlaces.java

Digit,

• 19.9 BinaryTreeOfStringInt.java Node

22. 3 ( ,K.Arnold Java 4 p.118)

public class BankAccount {
private long number; //
private long balance; //
private Action lastAct; //

public class Action {
private String act;
private long amount;
Action(String act, long amount) {

this.act = act;
this.amount = amount;
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}
public String toString() { // identify our enclosing account

return number + ": " + act + " " + amount;
} // Action

} //

public void deposit(long amount) {
balance += amount;
lastAct = new Action("deposit", amount);

}

public void withdraw(long amount) {
balance -= amount;
lastAct = new Action("withdraw", amount);

}
// .........

}

---
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22. 4 ( ;java.util.Arrays.sort

1©
︸ ︷︷ ︸

1 8 0 > $ 6 G

2©

java.util.Arrays

sort

Java

( ) 19.9 2

java.util.Arrays.sort
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java.util.Arrays

copyOf(Type[] original, int newLength)

( )

sort(Type[] a, Comparator<? super Type> c)

( )
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( )

[motoki@x205a]$ cat -n SortIdIntPairsByArraysSortMain.java
1 import java.util.Scanner;
2 import java.util.Arrays;
3 import java.util.Comparator;
4
5 /**
6 * (1)
7 * (2)
8 *

Arrays
9 * sort

10 * Java
11 * @author
12 */
13 class SortIdIntPairsByArraysSortMain {
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14 //
15 private static class IdIntPair {
16 private String stringData;
17 private int intData;
18
19 //
20 public IdIntPair(String stringData,

int intData) {
21 this.stringData = stringData;
22 this.intData = intData;
23 }
24
25 //IdIntPair ...
26 @Override
27 public String toString() {
28 return "String-int pair (" + stringData + ",
29 }
30 }
31 //---------------------------------------------------
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32
33 private static final int INCREMENT_SIZE = 100;
34
35 public static void main(String[] args) {
36 Scanner inputScanner = new Scanner(System.in);
37 IdIntPair[] data =

new IdIntPair[INCREMENT_SIZE];
38 int numOfData = 0;
39
40 //
41 while (inputScanner.hasNext()) {
42 String newString = inputScanner.next();
43 if (inputScanner.hasNextInt()) {
44 int newInt = inputScanner.nextInt();
45 if (numOfData >= data.length)
46 data = Arrays.copyOf(data,

data.length + INCREMENT_SIZE);
47 data[numOfData++] =

new IdIntPair(newString, newInt);
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48 } else {
49 System.out.printf("ERROR: invalid data
50 " ==>inut is aborted.%n");
51 }
52 }
53 if (numOfData < data.length)
54 data = Arrays.copyOf(data, numOfData);
55
56 //
57 Arrays.sort(data,
58 new Comparator<IdIntPair>() {
59 public int compare(IdIntPair d1,

IdIntPair d2) {
60 return d1.stringData.compareTo(

d2.stringData);
61 }
62 });
63
64 //
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65 System.out.printf(" intData stringData%n"
66 "---- ---------- ----------%n");
67 for (int i=0; i<data.length; ++i)
68 System.out.printf("%4d %11d %s%n",
69 i+1, data[i].intData,

data[i].stringData);
70 }
71 }

[motoki@x205a]$ cat dynamic-llist.data
asdfghjk 55555
qwertyui 222222
abc 123
ppp_qqq 2345
zxcv 987
kkk 456
efghi 77
[motoki@x205a]$ javac SortIdIntPairsByArraysSortMain.java
[motoki@x205a]$ java SortIdIntPairsByArraysSortMain < dynamic-llist.data
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intData stringData
---- ---------- ----------

1 123 abc
2 55555 asdfghjk
3 77 efghi
4 456 kkk
5 2345 ppp_qqq
6 222222 qwertyui
7 987 zxcv

[motoki@x205a]$

---
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...{S.Zakhour Java 4 p.115}
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• static

static {

......

}

---
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22–5

(extend)

( )

• Java

class extends

{

}
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is-a , has-a

2

• is-a · · · A B

A,B is-a

@@
�� B A

• has-a · · · A B

A,B has-a

@@
�� A

B

---
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•

super( );

•

this( );

• super( ); this( );

Java

super();

---
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@Override .........J2SE5.0(JDK1.5)

( )

‘‘@Override’’

@@
��

'

&

$

%

( ) @ ( / )

@Override

• @Deprecated · · · ( )

• @SuppressWarning · · · ( )

• .................................

( )

java.lang

@Override java.lang.Override

---
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22. 5 ( ,Rectangle )

19.4... Rectangle

ColoredRectangle

[motoki@x205a]$ cat -n Rectangle.java ... ,

1 /**

2 *

3 */

4 public class Rectangle {

5 protected final int id; // ...

6 protected double width; //

7 protected double height; //

8

9 private static int numberOfRectangles = 0;

//

10
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11 /** 1.0, 1.0 */

12 public Rectangle() {

13 this(1.0, 1.0);

14 }

15

16 /** , */

17 public Rectangle(double width, double height) {

18 this.id = ++numberOfRectangles;

19 this.width = width;

20 this.height = height;

21 }

22

23 /** */

24 @Override

25 public String toString() {

26 return "rectangle(id=" + id + ", width=" + width

27 + ", height=" + height + ")";
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28 }

29

30 /** [ ] id */

31 public int getId() {

32 return id;

33 }

34

35 /** [ ] */

36 public double getWidth() {

37 return width;

38 }

39

40 /** [ ] */

41 public double getHeight() {

42 return height;

43 }

44
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45 /** [ ] ... */

46 public static int getNumberOfRectangles() {

47 return numberOfRectangles;

48 }

49

50 /** [ ] */

51 public void setWidth(double width) {

52 this.width = width;

53 }

54

55 /** [ ] */

56 public void setHeight(double height) {

57 this.height = height;

58 }

59

60 /** */

61 public double getArea() {
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62 return width*height;

63 }

64 }

[motoki@x205a]$ cat -n ColoredRectangle.java

1 /**

2 *

3 * ( Rectangle )

4 */

5 public class ColoredRectangle extends Rectangle {

6 protected String color; //

7

8 /** */

9 public ColoredRectangle() {

10 super();

11 color = "black";

12 }

13
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14 /** , , ... */

15 public ColoredRectangle(double width,

double height, String color) {

16 super(width, height);

17 this.color = color;

18 }

19

20 /** ... */

21 @Override

22 public String toString() {

23 return "rectangle(id=" + id + ", width=" + width

24 + ", height=" + height + ", color=" + color

25 }

26

27 /** [ ( )] ... */

28 public String getColor() {

29 return color;
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30 }

31

32 /** [ ( )] */

33 public void setColor(String color) {

34 this.color = color;

35 }

36

37 //------------------- ---------------

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

39 ColoredRectangle rect = new ColoredRectangle();

40 System.out.println("(1)" + rect);

41 System.out.printf(

" |rect.getId()=%d, rect.getWidth()=%f,%n"

42 " |rect.getHeight()=%f, rect.getColor()=%s%n"

43 " |rect.getArea()=%f%n",

44 rect.getId(), rect.getWidth(),

45 rect.getHeight(), rect.getColor(),
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46 rect.getArea());

47 rect.setWidth(2.0);

48 rect.setHeight(3.0);

49 rect.setColor("blue");

50 System.out.println("(2)" + rect);

51 System.out.printf(

" |rect.getId()=%d, rect.getWidth()=%f,%n"

52 " |rect.getHeight()=%f, rect.getColor()=%s%n"

53 " |rect.getArea()=%f%n",

54 rect.getId(), rect.getWidth(),

55 rect.getHeight(), rect.getColor(),

56 rect.getArea());

57 System.out.println("(3)"

+ new ColoredRectangle(4.0, 5.0, "red"));

58 }

59 }

[motoki@x205a]$ javac ColoredRectangle.java
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[motoki@x205a]$ java ColoredRectangle

(1)rectangle(id=1, width=1.0, height=1.0, color=black)

|rect.getId()=1, rect.getWidth()=1.000000,

|rect.getHeight()=1.000000, rect.getColor()=black

|rect.getArea()=1.000000

(2)rectangle(id=1, width=2.0, height=3.0, color=blue)

|rect.getId()=1, rect.getWidth()=2.000000,

|rect.getHeight()=3.000000, rect.getColor()=blue

|rect.getArea()=6.000000

(3)rectangle(id=2, width=4.0, height=5.0, color=red)

[motoki@x205a]$

---
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22–6 Object

• ‘‘extends ’’ ...

−→

‘‘extends Object’’ ...

@@
��

Object

• java.lang.Object

· · ·

protected Object clone() throws CloneNotSupportedException

· · ·

public boolean equals(Object obj)

· · · obj
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· · ·

protected void finalize() throws Throwable

· · ·

public final Class getClass()

· · · Class (i.e.
)

public int hashCode()

· · ·

public String toString()

· · ·

.....( ) .....

@@
��

( )

---


