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18 Java

18–1

• /* */ C ( )
































/**

javadoc

−→ 22.2

































• //
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&

$

%

(TODO ):

//TODO ...

‘‘TODO’’ ‘‘FIXME’’, ‘‘XXX’’

//TODO · · ·
(to do)

//FIXME · · ·

(fix me)

//XXX · · ·

---
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18–2

 Unicode 

$

$

 Unicode 

Unicode ASCII , ASCII ,

, ...

, null, true, false
---
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abstract assert boolean

break byte case

catch char class

const continue default

do double else

enum extends final

finally float for

goto if implements

import instanceof int

interface long native

new package private

protected public return

short static strictfp

super switch synchronized

this throw throws

transient try void

volatile while---
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( F 7 % � � � � � J ! � � $ � 3 � 	 : ? Java 
 � � �  � � � p.156 I 1, 0 � < D � )

Web

http://www.objectclub.jp/community/

codingstandard/JavaCodingStandard2004.pdf

http://www.objectclub.jp/community/

codingstandard/CodingStd.pdf

Java

(Sun

)

http://java.sun.com/docs/codeconv/html/

CodeConvTOC.doc.html ( ),

http://www.oracle.com/technetwork/java/

codeconvtoc-136057.html ( ),

http://numata.designed.jp/javacodeconv/

( )

Java http://www.alles.or.jp/~torutk/oojava/

codingStandard/writingrobustjavacode.html
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3

3

3

3 ($)

3 (_, )

---
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18–3

byte 8 signed & 2 0

short 16 signed & 2 0

int 32 signed & 2 0

long 64 signed & 2 0

float 32 IEEE 754 0.0

double 64 IEEE 754 0.0

---
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( )

char 16 Unicode \u0000

( (16 ’0000’)
)

boolean 1 0 false, false
1 true

'

&

$

%

:

---
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18–4 ( )

Java

• 10 , 16 , 8 (C )

• int int , long L

l long

• C ( double ...... )

• double D d
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• C

• C 1 Java

Unicode ( ) 16

• Unicode 16 (4 ) \u0000

\uffff ’\u0041’ ’A’

( 65 )

• 8 0 8 (3 )

’\0’ ’\7’, ’\00’ ’\77’, ’\000’ ’\377’

’\037’ (C )

---
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• C

16

’\b’ (backspace) ’\u0008’ 8

’\t’ (tab) ’\u0009’ 9

’\n’ (newline) ------ 10

’\f’ (form feed) ’\u000C’ 12

’\r’ (return) ------ 13

’\"’ 2 ’\u0022’ 34

’\’’ ’\u0027’ 39

’\\’ ’\u005c’ 92
'

&

$

%

’\n’ ’\u000A’ :

16 Unicode

LF ( ) CR

( ) (line terminator) ’\u000A’

’\u000D’ ’\n’

’\u000A’ ’\r’ ’\u000D’
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• true false 2

---
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18–5

4

• JIS
JIS (Kanji

code) 1978 1983 ,1990 JIS

2 /16

216=65536 1 ( , , ,

) 2965 , 2 3390 , 5810

, 12156

• MS
JIS JIS JIS

Esc 8

1983 Microsoft , , IBM,

/Windows
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• EUC(Extended Unix Code)

JIS UNIX-JIS , UJIS

UNIX (AT&T

,1984 5) 1986 AT&T

(2007 ) UNIX/Linux

• Unicode
IBM , Sun Microsystems

, Microsoft , Unicode

1993 ISO (International

Organization for Standardization) 1995 JIS

Unicode UTF-8

ASCII UTF-16 Windows

XP

---
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JIS, JIS,

EUC

→EUC · · · nkf -e

→JIS · · · nkf -j

→ JIS · · · nkf -s

→UTF-8 · · · nkf -w

→UTF-16 · · · nkf -w16

(UTF-16 Big Endian,BOM )

→ · · · iconv -f -t

iconv -l )

nkf -w > UTF-8

a2psj | lpr -P
---
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18–6

• C

• C

( )

• Java (

)

• ( )

for (int i=0; i<n; i++) {

}

i

---
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, , Sun

• , , ( )

3

3 2

2

3

( )

3 ,

• ,

3

3 2 (

) (_, )
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18. 1 ( ) 2 r, h

r h

Java

( ) 1.2 Java

( ) double

[motoki@x205a]$ cat -n VolumeOfCone.java Enter

1 /* 2 r h */

2 /* r h */

3 /* Java */

4

5 import java.util.Scanner;

6

7 public class VolumeOfCone {
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8 static final double PI = 3.1415926535897932;

/* */

9

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

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

12

13 System.out.print(" ");

14 double radius = inputScanner.nextDouble();

15 System.out.print(" ");

16 double height = inputScanner.nextDouble();

17

18 System.out.printf(" %f, " +

" %f %n" +

19 " = %f%n",

20 radius, height,

PI*radius*radius*height/3.0);

21 }
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22 }

[motoki@x205a]$ javac VolumeOfCone.java Enter

[motoki@x205a]$ java VolumeOfCone Enter

2.0 Enter

5.0 Enter

2.000000, 5.000000

= 20.943951

[motoki@x205a]$

---
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18–7 Scanner , printf

Scanner

Scanner

JDK1.6(JavaSE6.0,2006)

Scanner
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· · ·
String nextLine()

· · · ( ;
String )

String next()

· · · ( String
)

int nextInt()

· · · int

long nextLong()

· · · long

float nextFloat()

· · · float

double nextDouble()

· · · double
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· · ·
boolean hasNext()

· · ·

boolean hasNextInt()

· · · int

boolean hasNextLong()

· · · long

boolean hasNextFloat()

· · · float

boolean hasNextDouble()

· · · double

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

---
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System.out.printf()

Java

%[ ][ ][ ][. ]

[ ... ]

• "[ ]"

1

2


























% $ · · · $

%< · · · 1

1 , 2

, ...

System.out.printf("%3$d %d %2$d %<d %d %n", 1, 2, 3);

3 1 2 2 2

• (
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...)

d byte, short, char, int
C

o byte, short, char, int
C

x

X
byte, short, char, int

C

c

C

byte, short, char, int
Unicode

f float, double C

e

E
float, double C

g

G
float, double C
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a

A

float, double

(
2) 16
[-] 0x 16 p [-]
2 ,10
[-] 0x 16 P [-]
2 ,10

b

B

boolean "true"
"false" null "false",

"true"

h

H

null "null"
hashCode Integer.toHexString

s

S

null "null"
Formattable
.formatTo() ,

.toString()
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tR Date
"09:55"

tT Date
"09:55:46"

tD Date
"09/07/11"

tF Date
"2011-09-07"

tc Date
" 9 07 09:55:46 JST 2011"

n

C
Java

"\n"(line feed)

% C
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• "[ ]" C printf

• "[ ]" C printf

3 byte, short, int, long

3 float, double f ,e

g

• "[ ]"
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( )

-

+

o, x, X

d, f, e, E, g, G, a, A +

( )

o, x, X +

d, f, e, E, g, G, a, A

#

d, g, G
o 8 0
x, X 16 0x 0X
f, e, E, a, A

0 0 (
)
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,
o, x, X, e, E, a, A

12345678
12,345,678

(
o, x, X, a, A

---



1831

18–8

• C

• C Java























































































· · · ->( ),

*( ), &( )

· · · .( )

· · · sizeof, ,( )

---
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• C Java



























































































































































































.( ) · · ·

new(new ) · · ·

instanceof(instanceof )

· · ·

>>>( ) · · · 0

---
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• C














































































































































































































&&, ||, ! · · ·

? : · · ·

++( ), --( ) · · · Java
( 2

)

· · · Java 1

3

---
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↑
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

( )
[ ]

. ++( ) --( )
+( ) -( ) ++( ) --( )

! ~
new

* / %
+ -

<< >> >>>
< <= > >= instanceof

== !=
&

~
|

&&
||
? :

= += -= *= /=
---
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18–9

C (goto )

• if
if-else

• while
• for (for ,

)

• do-while
• break
• continue
• switch
• return
• ( 1 ? 2 : 3 )
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• for

for ( : )

;

(−→ 18.12 )

---
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18. 2 (Napier e ) (Napier number)

e=limx→∞(1 +
1

x
)x=

∞
i=0

1

i!
=2.718281828 · · · · · ·

15 Java

---
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( ) 19! ≈ 1.2× 1017

e ≈ 18
i=0

1

i!

= (((· · · ((1 · 1
18

+1)
1

17
+1) · · ·)1

3
+1)

1

2
+1)

1

1
+1

---
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( ) NapierNumber

Java

[motoki@x205a]$ cat -n NapierNumber.java
1 /* e=2.718281828... */
2 /* e=((...(((1/18+1)/17+1)/16+1)...)/2+1)/1+1 */
3 /* Java */
4
5 public class NapierNumber {
6 public static void main(String args[]) {
7 double e = 1.0;
8 for (int i=18; i>0; i--)
9 e = e / i + 1.0;
10 System.out.println("e = " + e);
11 }
12 }

[motoki@x205a]$ javac NapierNumber.java
[motoki@x205a]$ java NapierNumber
e = 2.718281828459045
[motoki@x205a]$
---



1840

18. 1 (1000 ) k

k = (k k )

k 6 1,2,3,6 4

6=1+2+3 6

1000 Java

---
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18–10 Math

• 17.3
( )

( )

• import java.lang (i.e.

) Math

(C )

---
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E ------ double e=2.71828· · ·
PI ------ double π=3.14159· · ·

( )

random() double [0, 1)

floor(a) double double ⌊ a ⌋
ceil(a) double double ⌈ a ⌉

a

rint(a) double double (

round(a) float int a

round(a) double long a

IEEEremainder double double a-b×rint(a/b)
(a, b)
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( )

abs(a) int, long, |a|
max(a, b) float a b

min(a, b) double a b

sqrt(a) double double
√
a

pow(a, b) double double ab

exp(a) double double ea

log(a) double double loge a

sin(a) double double sin a, a

cos(a) double double cos a, a

tan(a) double double tan a, a

asin(a) double double sin-1a ∈ [-π2,

acos(a) double double cos-1a ∈ [0,π

atan(a) double double tan-1a ∈ [-π2,

atan2(a, b) double double tan-1ab ∈ [-π2,
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• Math
Math. ( )

• Math
Math.

• J2SE5.0(JDK1.5) (static

) ( )

‘‘Math.’’

import static java.lang.Math. ;

import static java.lang.Math. ;

import static java.lang.Math.*;
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18. 3 ( π ) (Machin)

π = 16tan-1
1

5
− 4tan-1

1

239

Java

( )

( ) Math.PI ...
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[motoki@x205a]$ cat -n CircleRatio.java

1 /* (Machin) Java... */

2

3 public class CircleRatio {

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

5 double pi = 16.0 * Math.atan2(1.0,5.0)

- 4.0 * Math.atan2(1.0,239.0);

6 System.out.println("Machin’s formula ===> pi = "

+ pi);

7 System.out.println(" Math.PI ===> pi = "

+ Math.PI);

8 }

9 }

[motoki@x205a]$ javac CircleRatio.java

[motoki@x205a]$ java CircleRatio

Machin’s formula ===> pi = 3.1415926535897936

Math.PI ===> pi = 3.141592653589793

[motoki@x205a]$
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18–11

• C Java

•
3

3 2

2 Sun

3

( )

Sun

3 ‘‘get’’+

(e.g. getNum)

3 ‘‘set’’+

(e.g. setValue)
---
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18. 4 ( ) 1000 Java

( ) 3.10 C ( )

Java 2 1000

( )

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

1 /* 1000 Java */

2

3 public class PrimeNumbers {

4 private static final int MAXPRIME = 1000;

5 private static final int WIDTH = 10;

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

8 System.out.println("Table of prime numbers");

9 int count = 0;

10 for (int k=2; k<=MAXPRIME; k++) {

11 if (prime(k)) {

12 System.out.printf("%5d", k);

13 count++;

14 if (count >= WIDTH) {

15 System.out.println();

16 count = 0;

17 }

18 }

19 }

20 if (count > 0)

21 System.out.println();

22 }
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23

24 // k

25 public static boolean prime(int k) {

26 int limit = (int) Math.sqrt( (double) k );

27 for (int i=2; i<=limit; i++) {

28 if (k%i == 0)

29 return false;

30 }

31 return true;

32 }

33 }

[motoki@x205a]$ javac PrimeNumbers.java

[motoki@x205a]$ java PrimeNumbers

Table of prime numbers

2 3 5 7 11 13 17 19 23 29

31 37 41 43 47 53 59 61 67 71

73 79 83 89 97 101 103 107 109 113
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( )

877 881 883 887 907 911 919 929 937 941

947 953 967 971 977 983 991 997

[motoki@x205a]$

---
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18–12

• Java (i.e.

)

• Java

[C malloc

]

@@
��

( )

18. 5 ( ) C

Java

Java
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[motoki@x205a]$ cat -n ArrayObject.java
1 /* Java */
2
3 public class ArrayObject {
4 public static void main(String args[]) {
5 int[] a123 = {1, 2, 3};
6 int[] b45 = {4, 5};
7
8 int[] tmp = b45; // swap
9 b45 = a123;
10 a123 = tmp;
11
12 for (int i=0; i<b45.length-1; i++)
13 System.out.print(b45[i] + ", ");
14 System.out.println(b45[b45.length-1]);
15 }
16 }

[motoki@x205a]$ javac ArrayObject.java
[motoki@x205a]$ java ArrayObject
1, 2, 3
[motoki@x205a]$
---
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for for-each

for ( : )

;

18. 6 ( ) 50 x0, x1, x2, . . . , x49
µ V

µ =
1

50
(x0+ x1+ x2+ · · ·+ x49)

V =
1

50

49
i=0(xi − µ)2

Java

( ) 1.4 Java
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( ) 50 x0, x1, x2, . . . , x49
x double

x0+ x1+ x2+ · · · + x49,
49
i=0(xi − µ)2

sum double

Java /

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

1 /* 50 x0, x1, x2, ... , x49 mu

2 /* V

3 /* mu = (x0+x1+x2+ ... + x49)/50

4 /* V = (x0-mu)^2 + (x1-mu)^2 + ... + (x49-mu)^2 / 50

5 /* Java

6

7 import java.util.Scanner;
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8

9 public class AverageVariance {

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

11 double[] x = new double[50];

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

13

14 for (int i=0; i<x.length; i++)

15 x[i] = inputScanner.nextDouble();

16

17 double sum = 0.0;

18 for (double element : x)

19 sum += element;

20 double average = sum/(double)x.length;

21

22 sum = 0.0;

23 for (double element : x)

24 sum += (element-average)*(element-average);
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25 double variance = sum/(double)x.length;

26

27 System.out.printf("%nInput data:%n");

28 for (int i=0; i<x.length; i++) {

29 System.out.printf("%14.6e", x[i]);

30 if (i%5 == 4)

31 System.out.println();

32 }

33 System.out.printf("%nAverage = %14.6g%n" +

34 "Variance = %14.6g%n",

35 average, variance);

36 }

37 }

[motoki@x205a]$ javac AverageVariance.java

[motoki@x205a]$ java AverageVariance < ../../Programs-C/

fundamentals-ave-var.data
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Input data:

1.000000e+00 1.000100e+00 1.000200e+00 1.000300e+00 1.000400e+00

1.000500e+00 1.000600e+00 1.000700e+00 1.000800e+00 1.000900e+00

1.001000e+00 1.001100e+00 1.001200e+00 1.001300e+00 1.001400e+00

1.001500e+00 1.001600e+00 1.001700e+00 1.001800e+00 1.001900e+00

1.002000e+00 1.002100e+00 1.002200e+00 1.002300e+00 1.002400e+00

1.002500e+00 1.002600e+00 1.002700e+00 1.002800e+00 1.002900e+00

1.003000e+00 1.003100e+00 1.003200e+00 1.003300e+00 1.003400e+00

1.003500e+00 1.003600e+00 1.003700e+00 1.003800e+00 1.003900e+00

1.004000e+00 1.004100e+00 1.004200e+00 1.004300e+00 1.004400e+00

1.004500e+00 1.004600e+00 1.004700e+00 1.004800e+00 1.004900e+00

Average = 1.00245

Variance = 2.08250e-06

[motoki@x205a]$

---
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18. 7 ( )

1000 Java

( )

2

S k=2, 3, 4,

..., (1),(2)

(1) k ∈ S k ∈ S k

k 6∈ S k

(2) k ∈ S k

(2.1) S S k k

S ←− S−{2k, 3k, 4k, 5k, ...}
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(2.2) k
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2, 3, 4, 5, 6, 7, 8, 9, 10,

11, 12, 13, 14, 15, ...... 2

2
4, 6, 8, 10, 

12, 14, ......

3, 5, 7, 9, 11, 13, 15,

17, 19, 21, ...
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3, 5, 7, 9, 11, 13, 15, 

17, 19, 21, ...... 3

39, 15, 21, ......

5, 7, 11, 13, 17,

19, ...
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( ) S 2 ,

S boolean

prime[0] prime[1000]

(∀ k)[ k∈S ⇐⇒ prime[k] = true ]

S

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

1 /* */

2 /* 1000 Java */

3

4 public class EratosthenesSieve {

5 private static final int MAXPRIME = 1000;

6 private static final int WIDTH = 10;

7

8 public static void main(String args[]) {
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9 boolean[] prime = new boolean[MAXPRIME+1];

10 for (int k=2; k<prime.length; k++)

11 prime[k] = true;

12

13 System.out.println("Table of prime numbers:");

14 int count = 0;

15 for (int k=2; k<prime.length; k++) {

16 if (prime[k]) {

17 System.out.printf("%5d", k);

18 count++;

19 if (count >= WIDTH) {

20 System.out.println();

21 count = 0;

22 }

23 for (int i=k+k; i<prime.length; i+=k)

24 prime[i] = false;

25 }

26 }
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27 if (count > 0)

28 System.out.println();

29 }

30 }

[motoki@x205a]$ javac EratosthenesSieve.java

[motoki@x205a]$ java EratosthenesSieve

Table of prime numbers:

2 3 5 7 11 13 17 19 23 29

31 37 41 43 47 53 59 61 67 71

73 79 83 89 97 101 103 107 109 113

( )

877 881 883 887 907 911 919 929 937 941

947 953 967 971 977 983 991 997

[motoki@x205a]$

---
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•






































































[] · · ·[] ;

[] · · ·[] ;

[]· · ·[];
[]· · ·[];

• ( )



























= new [ ] · · · [ ];

= new [ ] · · · [ ];

int[] a = new int[10];
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•

• C

double[][] a = { {1.0},
{1.0, 2.0},
{1.0, 2.0, 3.0} };

a   3

  1

1.0

  2

1.0

  3

1.02.0 2.0 3.0
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•
( )

.length

---


