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23 Java API

23–1 , JavaAPI

Java(J2SE7.0; JDK1.7, Java SE Development Kit 1.7)

GUI, , , ... 4000

( ) Java

−→ Web API

• http://docs.oracle.com/javase/jp/6/api/ ..(J2SE6, )

• http://docs.oracle.com/javase/jp/7/api/ ..(J2SE7, )

• http://docs.oracle.com/javase/7/docs/api/ ..(J2SE7, )

@@
��

API

---
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• String (−→ 20.1 )

•

Byte, Short, Integer, Long, Float,

Double, Boolean, Character (−→ 22.8 )

• java.io

(−→ 23.3 )

Object ¥ � �
InputStream

FileInputStream FilterInputStream FileOutputStream FilterOutputStream

OutputStream

PrintStreamDataInputStream
Á � � ¥ � � � � � � � 	 
´ 	 � � 
 � � � � � � � �

BufferedInputStream BufferedOutputStream DataOutputStream

System.in � ¤ �� � � � ¥ � � � � � � � �
System.out �  System.err � ¤ �� � � � ¥ � � � � � � � �
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• java.io

(−→ 23.3 )

Object ¥ � �

Reader

BufferedReader InputStreamReader BufferedWriter OutputStreamWriter PrintWriter

Writer

FileWriterFileReader

Á � � ¥ � � � � � � � 	 
´ 	 � � 
 � � � � � � � �
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• java.lang

Throwable, Error, Exception,

RuntimeException

(−→ 23.2 )

Object ¥ � �
FileNotFoundExceptionIllegalArgumentException

Error Exception

IOException

Throwable

RuntimeException

Á � � ¥ � � � � � � � 	 
´ 	 � � 
 � � � � � � � �

NumberFormatException

VirtualMachineError

StackOverflowError EOFException

---
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23–2 Object ¥ � �

FileNotFoundExceptionIllegalArgumentException

Error Exception

IOException

Throwable

RuntimeException

Á � � ¥ � � � � � � � 	 
´ 	 � � 
 � � � � � � � �

NumberFormatException

VirtualMachineError

StackOverflowError EOFException
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23. 1 ( ) ArrayIndexOutOfBoundsException

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

1 /**

2 *

3 */

4 public class ExampleOfStopByException {

5 private static int[] a = {0, 3, 1};

6

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

8 System.out.println("<< >>");

9 int max = getElement(0);

10 for (int i=1; i<=a.length; ++i) {

11 System.out.println(

" getElement(" + i + ");");

12 int next = getElement(i);
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13 System.out.println(

" ---> ");

14 if (next > max)

15 max = next;

16 }

17 System.out.println("max = " + max);

18 System.out.println("<< >>");

19 }

20

21 static int getElement(int index) {

22 return a[index];

23 }

24 }

[motoki@x205a]$ javac ExampleOfStopByException.java

[motoki@x205a]$ java ExampleOfStopByException

<< >>

getElement(1);
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--->

getElement(2);

--->

getElement(3);

Exception in thread "main" java.lang.

ArrayIndexOutOfBoundsException: 3

at ExampleOfStopByException.

getElement(ExampleOfStopByException.java:22)

at ExampleOfStopByException.

main(ExampleOfStopByException.java:12)

[motoki@x205a]$

---
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Throwable

· · ·

void printStackTrace()

· · ·

(i.e. )

StackTraceElement[] getStackTrace()

· · ·

String toString()

· · · (Object )

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

@@
�� ( )

---



2510

23. 2 (printStackTrace() )

printStackTrace() 23.1

... '

&

$

%−→

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

1 /**

2 * printStackTrace() ...

3 */

4 public class ExampleOf_printStackTrace {

5 private static int[] a = {0, 5, 1};

6

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

8 int i=-1000, next=-1000, max=-1000;

9 System.out.println("<< >>");

10 try {
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11 max = getElement(0);

12 for (i=1; i<=a.length; ++i) {

13 System.out.println(

" getElement(" + i + ");");

14 next = getElement(i);

15 System.out.println(

" ---> ");

16 if (next > max)

17 max = next;

18 }

19 System.out.println("max = " + max);

20 } catch (ArrayIndexOutOfBoundsException e) {

21 System.err.println(

" ---> ");

22 System.err.println("[ ] " + e);

23 System.err.println(

" |--->[ ] i=" + i
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24 + ", next=" + next + ",

25 e.printStackTrace();

26 }

27 System.out.println("<< >>");

28 }

29

30 static int getElement(int index) {

31 return a[index];

32 }

33 }

[motoki@x205a]$ javac ExampleOf_printStackTrace.java

[motoki@x205a]$ java ExampleOf_printStackTrace

<< >>

getElement(1);

--->

getElement(2);

--->
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getElement(3);

--->

[ ] java.lang.ArrayIndexOutOfBoundsException: 3

|--->[ ] i=3, next=1, max=5

java.lang.ArrayIndexOutOfBoundsException: 3printStackTrace()

at ExampleOf_printStackTrace.getElement(

ExampleOf_printStackTrace.java:31)

at ExampleOf_printStackTrace.main(

ExampleOf_printStackTrace.java:14)

<< >>

[motoki@x205a]$

---
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•

•

(e.g.−1 )

3

3

3

•

---
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23–3 , ,

(i.e. 1 )

• java.io.InputStream · · ·

Object

(

)
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· · ·

public abstract int read() throws IOException

· · · 1 0 255
int 1

−1

public int read(byte[] b, int off, int len)
throws IOException

· · · len b[off],
b[off+1], b[off+2], ...

len 0 0
1

−1

public int read(byte[] b) throws IOException

· · · read(b, 0, b.length)

public void close() throws IOException

· · ·

...............( ) ...............
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• java.io.FileInputStream · · ·

InputStream

· · ·

public FileInputStream(String name)
throws FileNotFoundException

· · · name

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

• java.io.BufferedInputStream · · · 1 OS

InputStream

(

)

---
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• java.io.OutputStream · · ·

Object

· · ·

public abstract void write(int b) throws IOException

· · · int ( 8 )

public void write(byte[] b, int off, int len)
throws IOException

· · · b[off], b[off+1], b[off+2], ..., b[off+len-1]

public void write(byte[] b) throws IOException

· · · write(b, 0, b.length)

public void close() throws IOException

· · ·

...............( ) ...............
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• java.io.FileOutputStream · · ·

OutputStream

· · ·

public FileOutputStream(String name)
throws FileNotFoundException

· · · name

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

• java.io.BufferedOutputStream · · · 1 OS

OutputStream

(

)

---
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23. 3 ( ; 1

1

Java

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

1 import java.io.FileInputStream;

2 import java.io.FileOutputStream;

3 import java.io.FileNotFoundException;

4 import java.io.IOException;

5

6 /**

7 * 1 ...

8 * ...

9 */

10 public class CopyAndShowBytesInFile {

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

12 FileInputStream in = null;
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13 FileOutputStream out = null;

14

15 try {

16 in = new FileInputStream(args[0]);

17 out = new FileOutputStream(args[1]);

18 int c;

19 while ((c = in.read()) != -1) {

20 System.out.printf("%#X(%c) ",

c, (char)c);

21 out.write(c);

22 }

23 System.out.println();

24 } catch(FileNotFoundException e) {

25 System.err.println(

" " +

26 " ");

27 e.printStackTrace();
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28 } catch(IOException e) {

29 System.err.println(

" ");

30 e.printStackTrace();

31 } finally {

32 if (in != null) {

33 try {

34 in.close();

35 } catch(IOException e) {

36 e.printStackTrace();

37 }

38 }

39 if (out != null) {

40 try {

41 out.close();

42 } catch(IOException e) {

43 e.printStackTrace();



2523

44 }

45 }

46 }

47 }

48 }

[motoki@x205a]$ javac CopyAndShowBytesInFile.java

[motoki@x205a]$ cat ascii.txt

abc

[motoki@x205a]$ java CopyAndShowBytesInFile ascii.txt out

0X61(a) 0X62(b) 0X63(c) 0XA(

)

[motoki@x205a]$ cat out

abc

[motoki@x205a]$ cat utf8.txt

[motoki@x205a]$ java CopyAndShowBytesInFile utf8.txt out

0XE6(^^c3^^a6) 0X83() 0X85() 0XE5(^^c3^^a5) 0XA0() 0XB1( ) 0XA
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)

[motoki@x205a]$ cat out

[motoki@x205a]$ ls abc

ls: abc :

[motoki@x205a]$ java CopyAndShowBytesInFile abc out

java.io.FileNotFoundException: abc (No such file or directory)

at java.io.FileInputStream.open(Native Method)

at java.io.FileInputStream.<init>(FileInputStream.java:137)

at java.io.FileInputStream.<init>(FileInputStream.java:96)

at CopyAndShowBytesInFile.main(CopyAndShowBytesInFile.java:16)

[motoki@x205a]$

---
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(i.e. )

• java.io.Reader · · · Object

(

)
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· · ·

public int read() throws IOException

· · · 1 0
65535(216 − 1) int

1 −1

public abstract int read(char[] c, int off, int len)
throws IOException

· · · len c[off],
c[off+1], c[off+2], ...

len 0 0
1

−1

public int read(char[] c) throws IOException

· · · read(c, 0, c.length)

public abstract void close() throws IOException

· · ·

...............( ) ...............
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• java.io.FileReader · · ·

Reader

· · ·

public FileReader(String name) throws FileNotFoundException

· · · name

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



2528

• java.io.InputStreamReader · · ·

Reader

FileInputStream

(e.g."UTF8", "UTF-16", "ISO-2022-JP", "EUC JP", "SJIS",

"Shift JIS", "MS932")

• java.io.BufferedReader · · · 1 OS

Reader
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· · ·

public BufferedReader(Reader in)

· · · in

public BufferedReader(Reader in, int size)

· · · in size

public String readLine() throws IOException

· · · 1 (i.e. (’\n’),
(’\r’), ("\n\r") )

null

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

---
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• java.io.Writer · · · Object

(

)
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· · ·

public void write(int c) throws IOException

· · · int ( 16 )

public abstract void write(char[] c, int off, int len)
throws IOException

· · · c[off], c[off+1], c[off+2], ..., c[off+len-1]

public void write(char[] c) throws IOException

· · · write(c, 0, c.length)

public void write(String str) throws IOException

· · · str

public abstract void close() throws IOException

· · ·

...............( ) ...............
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• java.io.FileWriter · · ·

Writer

· · ·

public FileWriter(String name) throws IOException

· · · name

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

• java.io.OutputStreamWriter · · ·

Writer

FileOutputStream

(e.g."UTF8",

"UTF-16", "ISO-2022-JP", "EUC JP", "SJIS", "Shift JIS", "MS932")
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• java.io.PrintWriter · · ·

Writer

FileWriter



2534

· · ·

public PrintWriter(Writer out)

· · · out
PrintWriter

public PrintWriter(String name) throws FileNotFoundException

· · · name
PrintWriter

public void print(...)

· · · ( )

public void println(...)

· · · ( )

public PrintWriter printf(String format, Object... args)

· · · ( )

........ ( ) ........
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• java.io.BufferedWriter · · · 1 OS

Writer

(

)

---
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23. 4 ( ; 1

1

Java

( 23.3


























FileInputStream FileReader

FileOutputStream FileWriter

)

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

1 import java.io.FileReader;

2 import java.io.FileWriter;

3 import java.io.FileNotFoundException;

4 import java.io.IOException;

5

6 /**

7 * 1 ...
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8 * ...

9 */

10 public class CopyAndShowCharsInFile {

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

12 FileReader reader = null;

13 FileWriter writer = null;

14

15 try {

16 reader = new FileReader(args[0]);

17 writer = new FileWriter(args[1]);

18 int c;

19 while ((c = reader.read()) != -1) {

20 System.out.printf("%#X(%c) ",

c, (char)c);

21 writer.write(c);

22 }

23 System.out.println();
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24 } catch(FileNotFoundException e) {

25 System.err.println(

" " +

26 " ");

27 e.printStackTrace();

28 } catch(IOException e) {

29 System.err.println(

" ");

30 e.printStackTrace();

31 } finally {

32 if (reader != null) {

33 try {

34 reader.close();

35 } catch(IOException e) {

36 e.printStackTrace();

37 }

38 }



2539

39 if (writer != null) {

40 try {

41 writer.close();

42 } catch(IOException e) {

43 e.printStackTrace();

44 }

45 }

46 }

47 }

48 }

[motoki@x205a]$ javac CopyAndShowCharsInFile.java

[motoki@x205a]$ cat ascii.txt

abc

[motoki@x205a]$ java CopyAndShowCharsInFile ascii.txt out

0X61(a) 0X62(b) 0X63(c) 0XA(

)

[motoki@x205a]$ cat out
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abc

[motoki@x205a]$ cat utf8.txt

[motoki@x205a]$ java CopyAndShowCharsInFile utf8.txt out

0X60C5( ) 0X5831( ) 0XA(

)

[motoki@x205a]$ cat out

[motoki@x205a]$ file euc.txt

euc.txt: ISO-8859 text

[motoki@x205a]$ nkf -w euc.txt

[motoki@x205a]$ java CopyAndShowCharsInFile euc.txt out

0XFFFD(^^ef^^bf^^bd) 0XFFFD(^^ef^^bf^^bd) 0XFFFD(^^ef^^bf^^bd)

(UTF8)

[motoki@x205a]$ nkf -w out

[motoki@x205a]$
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• euc.txt

... euc.txt

( "UTF8")

InputStreamReader FileInputStream

OutputStreamWriter Fileout

putStream

12 13 ... InputStreamReader, OutputStreamWriter

16 17 ...

reader = new InputStreamReader(

new FileInputStream(args[0]), "EUC JP");

writer = new OutputStreamWriter(

new FileOutputStream(args[1]), "EUC JP");
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• OS

1

@@
��

BufferedReader, BufferedWriter

12 13 ... BufferedReader, BufferedWriter

16 17 ...

reader = new BufferedReader(new FileReader(args[0]));

writer = new BufferedWriter(new FileWriter(args[1]));

−→ BufferedReader readLine()

1

---
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,

• java.io.File · · ·

Object

· · ·

public File(String pathname)

· · · pathname
( )
pathname

public boolean exists()

· · ·

public boolean isDirectory()

· · ·
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public boolean isFile()

· · ·

public boolean delete()

· · ·
true false

public boolean delete()

· · ·
true false

public String[] list()

· · ·

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

---
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23. 5 ( )

Java

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

1 import java.io.File;

2

3 /**

4 *

5 * Java

6 */

7 public class ListFilesInDirectory {

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

9 File dir = new File(args[0]);

10 String[] listOfFiles = dir.list();

11 for (int i=0; i<listOfFiles.length; ++i) {

12 System.out.println(listOfFiles[i]);
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13 }

14 }

15 }

[motoki@x205a]$ javac ListFilesInDirectory.java

[motoki@x205a]$ java ListFilesInDirectory .

euc.txt

CopyAndShowBytesInFile.java

ListFilesInDirectory.java

ExampleOf_printStackTrace.java

utf8.txt

ascii.txt

CopyAndShowCharsInFile.java

ListFilesInDirectory.class

CopyAndShowCharsInFileAnyCoding.java

ExampleOfStopByException.java

[motoki@x205a]$ ls

CopyAndShowBytesInFile.java ExampleOf_printStackTrace.
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CopyAndShowCharsInFile.java ListFilesInDirectory.class

CopyAndShowCharsInFileAnyCoding.java ListFilesInDirectory.java

ExampleOfStopByException.java ascii.txt

[motoki@x205a]$

---
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23–4

• java.lang.System · · ·

Object

· · ·

public static final InputStream in

· · ·

public static final PrintStream out

· · ·

public static final PrintStream err

· · ·
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public static Properties getProperties()

· · ·

public static String getenv(String name)

· · ·

public static long currentTimeMillis()

· · · 1970 1 1 0

public static long nanoTime()

· · · ( )
( )

public static void exit(int status)

· · · Java status(0
)

public static void gc()

· · · (
Java )
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public static void arraycopy(Object src, int srcPos,

Object dest, int destPos, int length)

· · · ( )

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

• java.lang.Runtime · · · Java

Object

Runtime

getRuntime

· · ·

public static Runtime getRuntime()

· · · Java Runtime
( )
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public void exit(int status)

· · · Java status(0
)

public Process exec(String command) throws IOException

· · · (
emacs firefox )

int availableProcessors()

· · · Java
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long freeMemory()

· · · Java ( ) byte

long totalMemory()

· · · Java byte

long maxMemory()

· · · Java byte

public void gc()

· · · (
Java )

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

• java.lang.Process · · · Runtime.getRuntime().exec()

( ) Object

(
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)

· · ·

public abstract OutputStream getOutputStream()

· · ·
OutputStream

public abstract InputStream getInputStream()

· · ·
InputStream

public abstract InputStream getErrorStream()

· · ·
InputStream

public abstract int exitValue()

· · ·

public abstract void destroy()

· · ·

...............( ) ...............
---
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23. 6 ( )

Java

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

1 /**

2 *

3 * Java

4 */

5 public class ObserveFreeMemory {

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

7 System.out.printf(

"FreeMemory=%9d, totalMemory=%9d, maxMemory=%9d%n",

8 Runtime.getRuntime().freeMemory(),

9 Runtime.getRuntime().totalMemory(),

10 Runtime.getRuntime().maxMemory());
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11 for (int k=1; k<=30; ++k) {

12 int[] a = new int[100000*k];

13 for (int i=0; i<100000*k; ++i) {

14 a[i] = i;

15 }

16 System.out.printf(

"k=%2d ==> FreeMemory=%9d%n",

17 k, Runtime.getRuntime().freeMemory());

18 }

19 System.out.printf(

"FreeMemory=%9d, totalMemory=%9d, maxMemory=%9d%n",

20 Runtime.getRuntime().freeMemory(),

21 Runtime.getRuntime().totalMemory(),

22 Runtime.getRuntime().maxMemory());

23 }

24 }
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[motoki@x205a]$ javac ObserveFreeMemory.java

[motoki@x205a]$ java ObserveFreeMemory

FreeMemory= 55218000, totalMemory= 55508992, maxMemory=823984128

k= 1 ==> FreeMemory= 54526752

k= 2 ==> FreeMemory= 53726736

k= 3 ==> FreeMemory= 52526720

k= 4 ==> FreeMemory= 50926704

k= 5 ==> FreeMemory= 48926688

k= 6 ==> FreeMemory= 46526672

k= 7 ==> FreeMemory= 43726656

k= 8 ==> FreeMemory= 51643936

k= 9 ==> FreeMemory= 48043920

k=10 ==> FreeMemory= 44043904

k=11 ==> FreeMemory= 65251824

k=12 ==> FreeMemory= 60451808

k=13 ==> FreeMemory= 55251792

k=14 ==> FreeMemory= 49651776
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k=15 ==> FreeMemory= 43651760

k=16 ==> FreeMemory= 63320696

k=17 ==> FreeMemory= 56520680

k=18 ==> FreeMemory= 49320664

k=19 ==> FreeMemory= 41720648

k=20 ==> FreeMemory= 90777048

k=21 ==> FreeMemory= 82377032

k=22 ==> FreeMemory= 73577016

k=23 ==> FreeMemory= 64377000

k=24 ==> FreeMemory= 54776984

k=25 ==> FreeMemory= 44776968

k=26 ==> FreeMemory= 88436640

k=27 ==> FreeMemory= 77636624

k=28 ==> FreeMemory= 66436608

k=29 ==> FreeMemory= 54836592

k=30 ==> FreeMemory= 42836576

FreeMemory= 42836576, totalMemory= 99155968, maxMemory=823984128
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[motoki@x205a]$

•

System.gc(); Runtime.getRuntime().gc();

−→

---
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23. 7 (OS )

Linux ls Java

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

1 import java.io.IOException;

2 import java.io.InputStream;

3 import java.io.InputStreamReader;

4 import java.io.BufferedReader;

5

6 /**

7 * ls Java

8 */

9 public class Exec_lsCommand {

10 public static void main(String[] args) {
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11 try {

12 Process child =

Runtime.getRuntime().exec("ls");

13 BufferedReader in =

14 new BufferedReader(

new InputStreamReader(

15 child.getInputStream()));

16 String line;

17 while ((line = in.readLine()) != null) {

18 System.out.println(line);

19 }

20 } catch(IOException e) {

21 e.printStackTrace();

22 }

23 }

24 }
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[motoki@x205a]$ javac Exec_lsCommand.java

[motoki@x205a]$ java Exec_lsCommand

CopyAndShowBytesInFile.java

CopyAndShowCharsInFile.java

CopyAndShowCharsInFileAnyCoding.java

ExampleOfStopByException.java

ExampleOf_printStackTrace.java

Exec_emacsCommand.java

Exec_lsCommand.class

Exec_lsCommand.java

ListFilesInDirectory.java

ObserveFreeMemory.class

ObserveFreeMemory.java

ObserveFreeMemory0.java

ObserveFreeMemoryAndCallGc.java

ascii.txt

euc.txt



2562

utf8.txt

[motoki@x205a]$ ls

CopyAndShowBytesInFile.java ListFilesInDirectory.java

CopyAndShowCharsInFile.java ObserveFreeMemory.class

CopyAndShowCharsInFileAnyCoding.java ObserveFreeMemory.java

ExampleOfStopByException.java ObserveFreeMemory0.java

ExampleOf_printStackTrace.java ObserveFreeMemoryAndCallGc

Exec_emacsCommand.java ascii.txt

Exec_lsCommand.class euc.txt

Exec_lsCommand.java utf8.txt

[motoki@x205a]$

---
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23–5



























,



























( )

( )

Java

---
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(e.g. , )

Java

•

•

•

static ( ,java.util.

Collections, )
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Collection<E>

Set<E> List<E> Queue<E> SortedMap<K,V>

Map<K,V>

SortedSet<E>

3 java.util.Collection<E> · · ·

3 java.util.Set<E> · · · (set)

3 java.util.SortedSet<E> · · · (

key )
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Collection<E>

Set<E> List<E> Queue<E> SortedMap<K,V>

Map<K,V>

SortedSet<E>

3 java.util.List<E> · · ·

3 java.util.Queue<E> · · · (queue)

3 java.util.Map<K,V> · · ·

f:K→V {(x, f(x)) | x∈K}

3 java.util.SortedMap<K,V> · · ·

( )

---
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List<E> Map<K,V>

java.util.List<E>

• Collection<E>

· · ·

public int size()

· · ·

public boolean isEmpty()

· · ·

public E get(int index)

· · · index ( )

public E set(int index, E element)

· · · index ( ) element
( )

..........................( ) ..........................
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public boolean add(E e)

· · · (
)true ( )

public void add(int index, E element)

· · · index element
1 (

)

public boolean remove(Object o)

· · ·
true ( )

public E remove(int index)

· · · index
1 (

)

public void clear()

· · · ( )

..........................( ) ..........................
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public booean contains(Object o)

· · ·

public int indexOf(Object o)

· · ·
−1

public int lastIndexOf(Object o)

· · ·
−1

public Iterator<E> iterator()

· · ·

public ListIterator<E> listIterator(int index)

· · · index

..........................( ) ..........................
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public Object[] toArray()

· · · ( )

public List<E> subList(int fromIndex, int toIndex)

· · · fromIndex (toIndex−1)
(

)

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



2571

• ArrayList<E>,

LinkedList<E>,

3 java.util.ArrayList<E> · · ·

3 java.util.LinkedList<E> · · ·
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• List<E>

java.util.Collections

· · ·

public static <T extends Comparable<? super T>> void
sort(List<T> list)

· · ·

public static <T> int binarySearch(
List<? extends Comparable<? super T>> list, T key)

· · · list
list key

(index) list key
−( )−1

public static <T extends Object & Comparable<? super T>> T
min(Collection<? extends T> coll)

· · ·
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public static <T extends Object & Comparable<? super T>> T
max(Collection<? extends T> coll)

· · ·

public static int indexOfSubList(List<?> source,
List<?> target)

· · · source target
−1

public static int lastIndexOfSubList(List<?> source,
List<?> target)

· · · source target
−1

public static void shuffle(List<?> list)

· · ·

public static void reverse(List<?> list)

· · ·
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public static void rotate(List<?> list, int distance)

· · · dis-
tance (

)

public static void swap(List<?> list, int i, int j)

· · · i j

public static <T> boolean replaceAll(List<T> list, T oldVal,
T newVal)

· · · oldVal
newVal true

public static <T> void fill(List<? super T> list, T elem)

· · · elem

public static <T> void copy(List<? super T> dst,
List<? extends T> src)

· · · src dst

...............( ) ...............
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23. 8 (List<E> )

52 ( )

Java

[motoki@x205a]$ cat -n DeckOfCards.java
1 import java.util.List;
2 import java.util.ArrayList;
3 import java.util.Collections;
4
5 /**
6 * 52
7 */
8 public class DeckOfCards {
9 // 1
10 public static class Card

implements Comparable<Card> {
11 static final String[] SUIT_NAME = new String[]
12 {"spades", "hearts", "diamonds", "clubs"};
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13 static final String[] RANK_NAME = new String[]
14 {"ace", "2", "3", "4", "5", "6", "7",
15 "8", "9", "10", "jack", "queen", "king"};
16 private final int suitId;
17 private final int rankId;
18
19 public Card(int suitId, int rankId) {
20 this.suitId = suitId;
21 this.rankId = rankId;
22 }
23
24 @Override
25 public String toString() {
26 return RANK_NAME[rankId] + "_of_"

+ SUIT_NAME[suitId];
27 }
28
29 public int getSuitId() {
30 return suitId;
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31 }
32
33 public int getRankId() {
34 return rankId;
35 }
36
37 public int compareTo(Card competitor) {
38 if (this.suitId < competitor.suitId
39 || (this.suitId == competitor.suitId
40 && this.rankId

< competitor.rankId))
41 return -1;
42 else if (this.suitId == competitor.suitId
43 && this.rankId

== competitor.rankId)
44 return 0;
45 else
46 return 1;
47 }
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48 }
49 //-----------------------------------------------
50
51 public List<Card> cardList;
52
53 public DeckOfCards() {
54 cardList = new ArrayList<Card>();
55 for (int suitId=0; suitId<Card.SUIT_NAME.

length; ++suitId) {
56 for (int rankId=0; rankId<Card.RANK_NAME.

length; ++rankId) {
57 cardList.add(new Card(suitId, rankId));
58 }
59 }
60 Collections.shuffle(cardList);
61 }
62
63 @Override
64 public String toString() {
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65 return cardList.toString();
66 }
67
68 //------------------- ---------------
69 public static void main(String[] args) {
70 DeckOfCards deck = new DeckOfCards();
71 System.out.println(deck.cardList.subList(0, 5));
72 Collections.sort(deck.cardList);
73 System.out.println(deck.cardList.subList(0, 5));
74 }
75 }

[motoki@x205a]$ javac DeckOfCards.java
[motoki@x205a]$ java DeckOfCards
[4_of_clubs, 8_of_hearts, 7_of_spades, queen_of_hearts, 9_of_diamonds]
[ace_of_spades, 2_of_spades, 3_of_spades, 4_of_spades, 5_of_spades]
[motoki@x205a]$ java DeckOfCards
[jack_of_hearts, 6_of_hearts, 9_of_clubs, 10_of_spades, 5_of_spades]
[ace_of_spades, 2_of_spades, 3_of_spades, 4_of_spades, 5_of_spades]
[motoki@x205a]$
---
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java.util.Map<K,V>

• (map)

· · ·

public int size()

· · ·

public boolean isEmpty()

· · ·

public V get(Object key)

· · · key

public V put(K key, V value)

· · · key → value
key

value key
null

( )

..........................( ) ..........................
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public V remove(Object key)

· · · key
key

null
( )

public void clear()

· · · ( )

public booean containsKey(Object key)

· · · key

public booean containsValue(Object value)

· · · value mapping

public Set<K> keySet()

· · · Set (
Set Set

)

..........................( ) ..........................
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public Collection<V> values()

· · · Collection (
Collection

Collection
)

public Set<Map.Entry<K,V>> entrySet()

· · · Map.Entry
Set (

Set Set

) Map.Entry<K,V>

• public K getKey() · · ·

• public V getValue() · · ·

• public V getKey(V value) · · ·
value

...............( ) ...............
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• HashMap<K,V>,

TreeMap<K,V>, LinkedHashMap<K,V>,

3 java.util.HashMap<K,V> · · ·

( hashCode()

( )

)

O(1)

3 java.util.TreeMap<K,V> · · ·

3 java.util.LinkedHashMap<K,V> · · · HashMap<K,V>
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• Map<K,V>

keySet() values(), entrySet()

Set Collection java.util.Collections

static

---
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23. 9 (Map<K,V> )

Java

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

1 import java.util.Map;

2 import java.util.HashMap;

3 import java.util.Scanner;

4

5 /** */

6 public class ExampleOfUsingMap {

7 public static void main(String[] args) {
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8 Scanner inputScanner = new Scanner(System.in);

9 Map<String,Integer>

map = new HashMap<String,Integer>();

10

11 while (inputScanner.hasNext()) {

12 String word = inputScanner.next();

13 Integer freq = map.get(word);

14 map.put(word, (freq==null) ? 1 : freq+1);

15 }

16 System.out.println(map.size()

+ " distinct words appeared:");

17 System.out.println(map);

18 }

19 }

[motoki@x205a]$ javac ExampleOfUsingMap.java

[motoki@x205a]$ cat ExampleOfUsingMap.data
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Java is a programming language originally developed by James Gosling

Microsystems and released in 1995 as a core component of Sun Microsystem’s

Java platform.

[motoki@x205a]$ java ExampleOfUsingMap

< ExampleOfUsingMap.data

23 distinct words appeared:

is=1, James=1, a=2, developed=1, at=1, as=1, by=1, in=1,\

Java=2, and=1, Gosling=1, 1995=1, released=1, of=1,\

programming=1, originally=1, Microsystems=1, component=1,\

platform.=1, Sun=2, Microsystem’s=1, core=1, language=1

( )

[motoki@x205a]$

---
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23–6

+

· · ·

'

&

$

%
+ (

)

��@@

java.lang.StringBuilder ...JDK1.5(J2SE5,2004)

• StringBuilder String
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•

· · ·

public StringBuilder()

· · · 16

public StringBuilder(int capacity)

· · · capacity

public StringBuilder(String str)

· · · str 16

..........................( ) ..........................
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public int length()

· · ·

public int capacity()

· · · ( )

public void ensureCapacity(int minCapacity)

· · · minCapacity
minCapacity

max{minCapacity, ( )×2+2}

public StringBuilder append(String str)

· · · str

str null "null"

public StringBuilder append(int i)

· · · int

..........................( ) ..........................
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public StringBuilder delete(int start, int end)

· · · start end−1

public StringBuilder insert(int offset, String str)

· · · offset
str

str null "null"

public StringBuilder replace(int start, int end, String str)

· · · start end−1
str

..........................( ) ..........................
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public int indexOf(String str)

· · · str
(index)

−1

public StringBuilder reverse()

· · ·

public String toString()

· · · String

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

---
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23. 10 (String vs. StringBuilder)

(1) +

(2)StringBuilder

2 Java

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

1 import java.lang.management.ThreadMXBean;

2 import java.lang.management.ManagementFactory;

3

4 /**

5 * 2 Java

6 * (1) +

7 * (2)StringBuilder ...

8 */

9 public class EffectOfStringBuilder {

10 public static void main(String[] args) {
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11 ThreadMXBean cpuTimer

= ManagementFactory.getThreadMXBean();

12 long timeAtPoint0, timeAtPoint1,

timeAtPoint2, timeAtPoint3;

13

14 timeAtPoint0 = cpuTimer.

getCurrentThreadCpuTime();

15 //(1) + ...

16 String str0 = "";

17 for (int i=0; i<100000; ++i)

18 str0 += "a";

19

20 timeAtPoint1 = cpuTimer.

getCurrentThreadCpuTime();
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21 //(2.1)StringBuilder ...

22 StringBuilder str1 = new StringBuilder();

23 for (int i=0; i<100000; ++i)

24 str1.append("a");

25

26 timeAtPoint2 = cpuTimer.

getCurrentThreadCpuTime();

27 //(2.2)StringBuilder ...

28 // (StringBuilder ...

29 StringBuilder str2 = new StringBuilder(100000);

30 for (int i=0; i<100000; ++i)

31 str2.append("a");

32

33 timeAtPoint3 = cpuTimer.

getCurrentThreadCpuTime();

34 //CPU

35 System.out.printf("(1) ==>%9.5f %n" +
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36 "(2.1)==>%9.5f %n" +

37 "(2.2)==>%9.5f %n",

38 (timeAtPoint1 - timeAtPoint0)*1e-9,

39 (timeAtPoint2 - timeAtPoint1)*1e-9,

40 (timeAtPoint3 - timeAtPoint2)*1e-9);

41 }

42 }

[motoki@x205a]$ javac EffectOfStringBuilder.java

[motoki@x205a]$ java EffectOfStringBuilder

(1) ==> 21.09000

(2.1)==> 0.00000

(2.2)==> 0.00000

[motoki@x205a]$ java EffectOfStringBuilder

(1) ==> 21.10000

(2.1)==> 0.01000

(2.2)==> 0.00000

[motoki@x205a]$

---
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GUI

( JavaAPI )

• java.awt · · · GUI (Abstract

Window Toolkit)

• java.awt.event · · · AWT

(e.g.GUI )

• java.awt.font · · · AWT

• java.awt.color · · · AWT

• javax.swing · · · GUI

(awt GUI

)
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• javax.swing.text · · · Swing

• javax.swing.event · · · Swing

(e.g.GUI )

---
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23. 11 (GUI )

GUI

2 x,y ⌈x/y⌉

Java ...

[motoki@x205a]$ cat -n ExampleOfGUI.java
1 import java.awt.*;
2 import java.awt.event.*;
3 import javax.swing.*;
4
5 /**
6 * 2 x,y x/y
7 * GUI Java ...
8 */
9 public class ExampleOfGUI extends JPanel {
10 JLabel label1 = new JLabel("<input> x = ",

SwingConstants.RIGHT);
11 JLabel label2 = new JLabel("<input> y = ",

SwingConstants.RIGHT);
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12 JLabel label3 = new JLabel("==> ceiling(x/y) = ",
SwingConstants.RIGHT);

13 JTextField text1 = new JTextField();
14 JTextField text2 = new JTextField();
15 JTextField text3 = new JTextField();
16 JButton button1 = new JButton("calculate");
17 JButton button2 = new JButton("close");
18
19 public ExampleOfGUI() {

20 setLayout(new GridLayout(4, 2, 10, 15));
21 add(label1); , , ,
22 add(text1);
23 add(label2);
24 add(text2);
25 add(label3);
26 add(text3);
27 add(button1);
28 add(button2);
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29 button1.addActionListener(new
ActionListener() {

30 public void actionPerformed(
ActionEvent event) {

31 try {
32 int x = Integer.parseInt(

text1.getText());
33 int y = Integer.parseInt(

text2.getText());
34 int quotient = x/y +

(x%y + y - 1)/y;
35 text3.setText(Integer.

toString(quotient));
36 } catch (NumberFormatException e){
37 text3.setText("Input Error. ==>
38 }
39 }
40 });
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41 button2.addActionListener(new
ActionListener() {

42 public void actionPerformed(
ActionEvent event) {

43 System.exit(0);
44 }
45 });
46 }
47
48 public static void main(String[] args) {
49 JFrame frame = new JFrame();
50 frame.add(new ExampleOfGUI());
51 frame.setSize(300, 200);
52 frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLO
53 frame.setVisible(true);
54 }
55 }

[motoki@x205a]$ javac ExampleOfGUI.java
[motoki@x205a]$ java ExampleOfGUI&
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[1] 29328
[motoki@x205a]$

• java ExampleOfGUI& ...


