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[/ Initialization & re-assignment of arrays.
import com.bruceeckel.simpletest.*;

class Weeble {} /I A small mythical creature

public class ArraySize {
private  static  Test monitor = new Test();
public  static void main(String[] args) {
/I Arrays of objects:
Weeble[] a; I/l Local uninitialized variable
Weeble[] b = new Weeble[5]; /I Null references
Weeble[] ¢c = new Weeble[4];
for (int i=0;i<c.length;i++)
if (c[i]== null ) // Can test for null
reference
cli]= new Weeble();
/I Aggregate initialization:
Weeble[] d ={
new Weeble(), new Weeble(), new Weeble()
%
/I Dynamic aggregate initialization:

a= new Weeble][] {
new Weeble(), new Weeble()
5

System.out.printin( "a.length=" + a.length);
System.out.printin( "b.length =" + b.length);
I/l The references inside the array are
[/l automatically initialized to null:
for (int i=0;i<b.length; i++)

System.out.printin( "b[* +i+ "I=" + b[i]);
System.out.printin( "c.length =" + c.length);
System.out.printin( "d.length =" + d.length);
a=d;

System.out.printin( "a.length =" + a.length);

/I Arrays of primitives:
int []e; /I Null reference

int [[f= new int [5];

int [g= new int [4];

for (int i=0;i<g.length; i++)
glil = i*i;

int [h={11,47,93}

/I Compile error: variable e not initialized:

//'System.out.printin("e.length=" + e.length);
System.out.printin( "f.length =" + f.length);

/I The primitives inside the array are

[/l automatically initialized to zero:

for (int i=0;i<flength;i++)

System.out.printin( "It +i+ ="+ A,
System.out.printin( "g.length =" + g.length);
System.out.printin( "h.length =" + h.length);
e=h;

System.out.printin( "e.length =" + e.length);
e= new int []{1,2}
System.out.printin( "e.length =" + e.length);
monitor.expect( new String[] {
"a.length=2" ,
"b.length = 5" ,
"b[0]=null" ,
"b[1]=null" ,
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"b[2]=null"
"b[3]=null"
"b[4]=null"
"c.length = 4"
"d.length = 3"
"a.length = 3"
"f.length = 5"
"f[0]=0"
"f[1]=0"
"f[2]=0"
"f[3]=0"
"f[4]=0"
"g.length = 4"
"h.length = 3"
"e.length = 3"
"e.length = 2"
D

}
Y I~
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BRI LLhas g — M, 08 AE2 8tk 4 hide( ):

hide( new Weeble]] { new Weeble(), new Weeble() });
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N R T R E > String £ -

/I: c11:lceCream.java

/I Returning arrays from methods.
import com.bruceeckel.simpletest.*;
import java.util.*;

public class IceCream {

private  static  Test monitor = new Test();
private  static Random rand = new Random();
public  static final  String[] flavors = {
"Chocolate" , "Strawberry" , "Vanilla Fudge Swirl" ,
"Mint Chip" , "Mocha Almond Fudge" , "Rum Raisin" ,
"Praline Cream" . "Mud Pie"
3
public  static  String[] flavorSet( int n){
String[] results = new String[n];
boolean [] picked = new boolean [flavors.length];
for (int i=0;i<n;i++){
int t;
do

t = rand.nextInt(flavors.length);
while (picked][t]);
results[i] = flavorst];
picked[t] = true ;

return results;
}

public  static void main(String[] args) {

for (int i=0;i<20;i++){
System.out.printin(

"flavorSet(" +i+ =)
String[] fl = flavorSet(flavors.length);
for (int j=0;j<fllength; j++)

System.out.printin( “\t* +fl[j]);
monitor.expect( new Object(] {
"%% flavorSet\\(\d+\\) =" ,
new TestExpression( "%%
\\t(Chocolate|Strawberry|"
+ "Vanilla Fudge Swirl|[Mint Chip|Mocha
Almond "
+ "Fudge|Rum Raisin|Praline Cream|Mud
Pie)" , 8)
D;
}
}
Y I~
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/I: com:bruceeckel:util:Generator.java

package com.bruceeckel.util;
public interface Generator { Object next(); } I~

SCHINFEF A, WREIBRIASERAR T, w LD SREZAUS. 1 Python FFESF 51 £ A
Ay EAREAG LRI
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/I: com:bruceeckel:util:BooleanGenerator.java

package com.bruceeckel.util;

public interface BooleanGenerator { boolean
next(); } I~

/I: com:bruceeckel:util:ByteGenerator.java

package com.bruceeckel.util;

public interface ByteGenerator { byte next();}
I~

/I: com:bruceeckel:util:CharGenerator.java

package com.bruceeckel.util;

public interface CharGenerator { char next();}
I~

/I: com:bruceeckel:util:ShortGenerator.java

package com.bruceeckel.util;

public interface ShortGenerator { short next();}
I~

/I: com:bruceeckel:util:IntGenerator.java
package com.bruceeckel.util;
public interface IntGenerator { int next();} I~

/I: com:bruceeckel:util:LongGenerator.java

package com.bruceeckel.util;

public interface LongGenerator { long next();}
1~

/I: com:bruceeckel:util:FloatGenerator.java

package com.bruceeckel.util;

public interface FloatGenerator { float next();}
I~

/I: com:bruceeckel:util:DoubleGenerator.java
package com.bruceeckel.util;

public interface DoubleGenerator { double next();}
I~
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Arrays2 7% TR% toString( ) J/ik LRSS MR XL TARELL
PRAR T BN — AN 4 . toString( ) /77EH] T StringBuffer 1
AE String X5 . XEH TIBITRCRME IS YIRFEEZRH—AT7
7 A2 2455 B (RN, 28k W A ()3 s A2 A FH 255 B i 1
StringBuffer, A2 7§ [F) String. X, )& StringBuffer
PIEHEH T —MIIGME, A5G String. 5)5, 1 result #%
ek String FiR [0

/I: com:bruceeckel:util:Arrays2.java

/I A supplement to java.util.Arrays, to provide
additional

/I useful functionality when working with arrays.
Allows

/[ any array to be converted to a String, and to be
filled

/I via a user-defined "generator" object.

package com.bruceeckel.util;

import java.util.*;

public class Arrays2 {
public  static  String toString( boolean [] a) {
StringBuffer result = new StringBuffer( "),
for (int i=0;i<a.length;i++){
result.append(ali]);
if (i<a.length-1)

result.append( )
result.append( "),

return  result.toString( );
public  static  String toString( byte [] a) {
StringBuffer result = new StringBuffer( "),

for (int i=0;i<a.length;i++){
result.append(ali]);
if (i<a.length-1)

result.append( )
}
result.append( "),
return  result.toString( );
}
public  static  String toString( char [] a) {
StringBuffer result = new StringBuffer( "),

for (int i=0;i<a.length;i++){
result.append(ali]);
if (i<a.length-1)

result.append( )
result.append( "),
return  result.toString( );
}
public  static  String toString( short [] a) {
StringBuffer result = new StringBuffer( "),

for (int i=0;i<a.length;i++){
result.append(ali]);
if (i<a.length-1)
result.append( )

#
©
=
o
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=
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result.append( "),
return  result.toString( );
}
public  static  String toString( int []a){
StringBuffer result = new StringBuffer( "),

for (int i=0;i<a.length;i++){
result.append(ali]);
if (i<a.length-1)

result.append( )
result.append( "),
return  result.toString( );
}
public  static  String toString( long [] @) {
StringBuffer result = new StringBuffer( "),

for (int i=0;i<a.length;i++){
result.append(ali]);
if (i<a.length-1)

result.append( )
result.append( "),

return  result.toString();
public  static  String toString( float []a){
StringBuffer result = new StringBuffer( "),

for (int i=0;i<a.length;i++){
result.append(ali]);
if (i<a.length-1)

result.append( )
}
result.append( "),
return  result.toString( );
}
public  static  String toString( double [] a) {
StringBuffer result = new StringBuffer( "),

for (int i=0;i<a.length;i++){
result.append(ali]);
if (i<a.length-1)
result.append( )

result.append( "),
return  result.toString();

/I Fill an array using a generator:
public  static void fill(Object[] a, Generator gen)

fill(a, 0, a.length, gen);
}
public  static void
fill(Object[] a, int from, int to, Generator gen)
{
for (int i=from;i<to;i++)
a[i] = gen.next();

public  static void

fill( boolean [] a, BooleanGenerator gen) {
fill(a, 0, a.length, gen);

}

public  static void
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fill( boolean [] a, int from, int
to,BooleanGenerator gen){
for (int i=from;i<to; i++)

a[i] = gen.next();

public  static void fill( byte [] a, ByteGenerator
gen) {

fill(a, 0, a.length, gen);

}

public  static void

fill( byte [] a, int from, int to, ByteGenerator gen)

for (int i=from;i<to; i++)
a[i] = gen.next();

public  static void fill( char [] a, CharGenerator

gen) {
fill(a, 0, a.length, gen);

public  static void
fill( char [] a, int from, int to, CharGenerator gen)
{
for (int i=from;i<to; i++)
a[i] = gen.next();

public  static void fill( short [] a, ShortGenerator
gen) {
fill(a, 0, a.length, gen);
}
public  static void
fill( short [] a, int from, int to, ShortGenerator
gen) {
for (int i=from;i<to; i++)
a[i] = gen.next();

public  static void  fill( int [] a, IntGenerator gen)

fill(a, 0, a.length, gen);

}

public  static void
fill( int [] a, int from, int to, IntGenerator gen)
{

for (int i=from;i<to;i++)

a[i] = gen.next();

public  static void fill( long [] a, LongGenerator
gen) {

fill(a, 0, a.length, gen);

public  static void
fill( long [] a, int from, int to, LongGenerator gen)
{
for (int i=from;i<to; i++)
a[i] = gen.next();

public  static void fill( float [] a, FloatGenerator

gen) {
fill(a, 0, a.length, gen);

}

public  static void
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fill( float ] a, int from, int to, FloatGenerator
gen) {
for (int i=from;i<to; i++)
a[i] = gen.next();

public  static void fill( double [] a,
DoubleGenerator gen){
fill(a, 0, a.length, gen);

}

public  static void

fill( double [] a, int from, int to, DoubleGenerator
gen) {

for (int i=from;i<to; i++)
a[i] = gen.next();

private  static Randomr=  new Random();

public  static class

RandBooleanGenerator implements BooleanGenerator {
public  boolean next() { return

r.nextBoolean(); }

public  static class

RandByteGenerator implements ByteGenerator {
public  byte next(){ return

( byte )r.nextint(); }

}

private  static  String ssource =

"ABCDEFGHIJKLMNOPQRSTUVWXY Zabcdefghijkimnopgrstuvwx y
A
private  static  char [] src = ssource.toCharArray( );
public  static class
RandCharGenerator implements CharGenerator {
public  char next() {

return  src[r.nextint(src.length)];
}

}

public  static class
RandStringGenerator implements Generator {
private int len;
private  RandCharGenerator cg = new
RandCharGenerator( );
public RandStringGenerator( int length) {
len = length;

public  Object next() {
char [] buf = new char [len];
for (int i=0;i<len;i++)
buffi] = cg.next();
return  new String(buf);
}

}

public  static class
RandShortGenerator implements  ShortGenerator {
public  short next(){ return
(short )r.nextint(); }
}

public  static class
RandIntGenerator implements IntGenerator {
private int mod = 10000;
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public RandIntGenerator() {}

public RandIntGenerator( int  modulo) { mod =
modulo; }
public int next() { return  r.nextint(mod); }
}
public  static class
RandLongGenerator implements LongGenerator {
public long next() { return  r.nextLong(); }
}
public  static class
RandFloatGenerator implements FloatGenerator {
public float next(){ return  r.nextFloat(); }
}
public  static class
RandDoubleGenerator implements DoubleGenerator {
public  double next() { return  r.nextDouble();}
}
Y i~

PR B pliAs (generator) R HA, L —AN 5141 interface
(1) reference 45 fill( ) ik, XA O NAZA — AR A B AR Y 16
S next( )7kl D sEk e ) o Fill() v U= T R A
next( ), HRIEWHTHERVCH .. BAE/RR] PLBIE SEI &G interface
kA4 generator, X5 H fill( )k H X generator.

DR ) i BE LB AR s it S IR H T, BTLABR T H String A2 plias kAt
% Object 27k, BATEGIE T — 3£ NIk SLIITE primitive 41k
D, 4% F RandStringGenerator /1]
RandCharGenerator K754 char (W54, 285 PR A5l i
ek String . X AN ALK /N2 H A I R £ 2 0T e 1

BRAINTEOLT, A TAEAERPEC KK, RandIntGenerator 25
10, 000 Hufsi, {H 2 B4 i bR B R VRIE R — AN R /N B

I T PRV R A S (1 (R I 3 73 T i T 4 S P

/l: c11:TestArrays2.java
/I Test and demonstrate Arrays2 utilities.
import com.bruceeckel.util.*;

public class TestArrays2 {
public  static void main(String[] args) {
int size = 6;
/I Or get the size from the command line:
if (args.length !'=0) {
size = Integer.parselnt(args[0]);

if (size <3){
System.out.printin( "arg must be >= 3" );
System.exit(1);
}
}
boolean [Jal = new boolean [size];
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byte [ a2 = new byte [size];
char [Ja3 = new char [size];
short [l a4 = new short [size];
int []ab= new int [size];
long [] a6 = new long [size];
float []a7 = new float [size];
double [] a8 = new double [size];
Arrays2 fill(al, new
Arrays2.RandBooleanGenerator( ));
System.out.printin( "al=" +
Arrays2.toString(al));
Arrays2 fill(a2, new
Arrays2.RandByteGenerator( ))
System.out.printin( "a2=" +
Arrays2.toString(a2));
Arrays2.fill(a3, new
Arrays2.RandCharGenerator( ));
System.out.printin( "a3=" +
Arrays2.toString(a3));
Arrays2.fill(a4, new
Arrays2.RandShortGenerator( ));
System.out.printin( "ad =" +
Arrays2.toString(a4));
Arrays2 fill(a5, new
Arrays2.RandIntGenerator( ));
System.out.printin( "ab=" +
Arrays2.toString(ab));
Arrays2 fill(a6, new
Arrays2.RandLongGenerator( ))
System.out.printin( "ab=" +
Arrays2.toString(a6));
Arrays2.fill(a7, new
Arrays2.RandFloatGenerator( ))
System.out.printin( "ar =" +
Arrays2.toString(a7));
Arrays2.fill(a8, new
Arrays2.RandDoubleGenerator( ));
System.out.printin( "aB=" +
Arrays?2.toString(a8));

}
Y I~

size 2807 M ERUAMME, ARt al DOl iy A7k B0E .
Hin— M4

Java FEHE2EE Arrays WAFE T A fill( )ik, (HEE KRBT,
SUR TR B 30— N S I B0 A, SRS, LK AR R 1
reference # NI &AM & . LU Arrays2.toString( )i
Arrays.fill( ) TAET7 06 2 R 27 HoK

/I: c11:FillingArrays.java
/I Using Arrays.fill( )
import com.bruceeckel.simpletest.*;
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import com.bruceeckel.util.*;
import java.util.*;

public  class FillingArrays {

private  static  Test monitor = new Test();
public  static void main(String[] args) {
int size = 6;

/I Or get the size from the command line:
if (args.length !=0)
size = Integer.parselnt(args[0]);

boolean [Jal = new boolean [size];
byte [ a2 = new byte [size];
char [Ja3 = new char [size];
short [] a4 = new short [size];
int []ab= new int [size];
long [] a6 = new long [size];
float []a7 = new float [size];
double [] a8 = new double [size];
String[] a9 = new String[size];
Arrays.fill(al, true );
System.out.printin( "al=" +
Arrays2.toString(al));
Arrays.fill(a2, ( byte )11);
System.out.printin( "a2=" +
Arrays2.toString(a2));
Arrays.fill(a3, 'x);
System.out.printin( "a3=" +
Arrays2.toString(a3));
Arrays.fill(a4, ( short )17);
System.out.printin( "ad =" +
Arrays2.toString(a4));
Arrays.fill(a5, 19);
System.out.printin( "ab=" +
Arrays2.toString(ab));
Arrays.fill(a6, 23);
System.out.printin( "ab=" +
Arrays2.toString(a6));
Arrays.fill(a7, 29);
System.out.printin( "ar =" +
Arrays2.toString(a7));
Arrays.fill(a8, 47);
System.out.printin( "aB=" +
Arrays?2.toString(a8));
Arrays.fill(a9, "Hello" );
System.out.printin( "a9 ="+ Arrays.asList(a9));
/I Manipulating ranges:
Arrays.fill(a9, 3, 5, "World" );
System.out.printin( "a9 ="+ Arrays.asList(a9));
monitor.expect( new String[] {

"al = [true, true, true, true, true, true]" ,
"a2 =[11, 11, 11, 11, 11, 11]" ,
"a3 =[x, X, X, X, X, X]" ,
"a4 =17, 17,17, 17, 17, 171" ,
"a5 =[19, 19, 19, 19, 19, 19]" ,
"a6 = [23, 23, 23, 23, 23, 23]" ,
"a7 =[29.0, 29.0, 29.0, 29.0, 29.0, 29.0]" ,
"a8 = [47.0, 47.0, 47.0, 47.0, 47.0, 47.0]" ,
"a9 = [Hello, Hello, Hello, Hello, Hello,

Hello]"
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= [Hello, Hello, Hello, World, World,
Hello]"

D
}
Y i~

@JxTuiﬁiﬁ EANBA, BB E G W RIEE, FUEI R EANE . AL
Bel—AMiE ) Arrays.fill( ), Arrays2.fill( ) [1ia47 45 Bl 8 15 R
—%To

i —A A

Java 1‘?1&%@%1 T7—4 System.arraycopy( )1 static /7. #
tt for FEIR, ‘ERELLEEPRIHEE S VI %i4l. System.arraycopy( )*f
Fﬁﬁﬁi%ﬁﬂf?ﬁﬂzo N E N E R A EE int B ]

/I: c11:CopyingArrays.java

/I Using System.arraycopy( )

import com.bruceeckel.simpletest.*;
import com.bruceeckel.util.*;

import java.util.*;

public class CopyingArrays {

private  static  Test monitor = new Test();
public  static void main(String[] args) {

int J]i= new int [7];

int []j= new int [10];

Arrays.fill(i, 47);
Arrays.fill(j, 99);

System.out.printin( = + Arrays2.toString(i));

System.out.printin( " = + Arrays2.toString(j));

System.arraycopy(i, 0, j, O, |Iength)

System.out.printin( " = + Arrays2.toString(j));
int k= new int [5];

Arrays.fill(k, 103);

System.arraycopy(i, 0, k, 0, k.length);

System.out.printin( "k ="+ Arrays2.toString(k));
Arrays.fill(k, 103);

System.arraycopy(k, 0, i, 0, kIength)

System.out.printin( "I = + Arrays2.toString(i));
/I Objects:

Integer[] u = new Integer[10];

Integer[] v = new Integer[5];

Arrays.fill(u, new Integer(47));

Arrays.fill(v, new Integer(99));

System.out.printin( "u="  + Arrays.asList(u));

System.out.printin( "v ="+ Arrays.asList(v));

System.arraycopy(v, 0, u, u.length/2, v.length)

System.out.printin( "u="  + Arrays.asList(u));

monitor.expect( new String[] {

"i = [47, 47, 47, 47, 47, 47, 47]" ,

"j = [99, 99, 99, 99, 99, 99, 99, 99, 99, 99]" ,

" = [47, 47, 47, 47, 47, 47, 47, 99, 99, 99]" :
= [47, 47, 47, 47, 47]" :
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"j = [103, 103, 103, 103, 103, 47, 47]"

"u =[47, 47, 47, A7, 47, 47, 47, 47, 47, 47]"

"v = [99, 99, 99, 99, 99]" ,

"u =[47, 47, 47, 47, 47, 99, 99, 99, 99, 99]"
D

}
Y I~

fee5 arraycopy( YWSERFEIEE , PRI AN BT 4G
E U mE R, B bR B ARSI U645 UL W%
B, DIMER IR RN R, SRR R a5 R

XA T VR IRA X B A 00 primitive Bl B aess D, (H 2 0 AR L
PIREXS G EA, IR 245 DT e reference MGG AN
UL, XM A D (shallow copy) (W% A).

A IR

H T R T e A4S, Arrays 1Rt T4 EE N equals( )
e MR, WREEX & FP primitive DL Object 1. P4 ZA 524
FHEE, e aA A R TR, i HEE AN TR DS — AN
AR Y A B B e B . TR, H eqauls( ) AT .
(T primitive, ‘&I wrapper 251 equals( ); Lhan int fi
Integer.equals( ). )#i:

/I: c11:ComparingArrays.java

/I Using Arrays.equals()

import com.bruceeckel.simpletest.*;
import java.util.*;

public class ComparingArrays {

private  static = Test monitor = new Test();
public  static void main(String[] args) {

int [Jal= new int [10];

int [[a2= new int [10];

Arrays.fill(al, 47);
Arrays.fill(a2, 47);
System.out.printin(Arrays.equals(al, a2));

a2[3] = 11;
System.out.printin(Arrays.equals(al, a2));
String[] s1 = new String[5];
Arrays.fill(s1, "Hi*);
String[] s2 = { "Hi* o, "HIi" o, "HI", "HI" , "HI" }
System.out.printin(Arrays.equals(sl, s2));
monitor.expect( new String[] {
"true”
"false"
"true”
D
}
Y i~
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ot al fl a2 %R, il g g “true” , (HEFTAMENL
T—ANLE, TR “false” 7. £ MITH, s1 Ff
JCEIR A RIS, (HIE 82 HIFF HA BMAL A%, HEHA AR
AR FHAZ, (Gl Object.equals( ), Ht4i HiniE
"true",

HATRH R

Java 1.0 5 1.1 (PG> — SO B BRFIE, HhZ — A At
%, EREANT R RHEF A o MRS IR e MR AR HESR ()
MK, X ER KRS NANARE T oI5 Java2 1F T, bRk T
R ) L

G 2 T HE PP RE P (IR S B B A [, o e L REAR Y B 1K) S P
RIEATHER . RO RERPRIAR S — AN I HE PR P AT 2 AN INE,
FEIRFE - RARBL AL, Al BB SR AN, ZEARA AR LA IS A %%
VIR

BV I H bl 2 B R MA AR ARG IR o XL, AN
SRR VU A HE P S, T A2 A 2R P i A2 X Bt AR BRI
(¥1o P A FCAE 5 Pl o R e BL T 04 2k bR e, I AN A A (] i
(callback)fiAR. A 7B, FRHAEIT “ MRS DA E T SAE ™ iIAR
R 5 R 1 AT 1) P 4 QR A R P I8 2 2 AR (1A R

Java BLIA PR RE LR SEEL L DO REI ik . — SR
java.lang.Comparable #:11, FFUIMLSZILE “HAM7 BT,
o —/MRE D, e 1A ATk compareTo( ). XA J77kRE
B2 7 — NN GAEANSE, MR IENZ L SEUN, ESREl—ANE,
QAR FI R A2, WA TR LS EOR, Btk [l —AN EE

NS AN SEIL Comparable #: L F2K, IbANe iR H Java FrAESRE
1] Arrays.sort( ) /i i28R T LR Ir) &5

/l: c11:CompType.java

/I Implementing Comparable in a class.
import com.bruceeckel.util.*;

import java.util.*;

public class CompType implements Comparable {
int i

int j;

public CompType( int nl1, int n2){

i =nl;

j=n2;

}

public  String toString( ) {
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return  "[i=" +i+ =T +j+ "
}
public int compareTo(Object rv) {
int rvi = ((CompType)rv).i;
return  (i<rvi?-1:(==rvi?0:1));
}

private  static Randomr=  new Random();
public  static  Generator generator( ) {
return  new Generator( ) {
public  Object next() {
return  new
CompType(r.nextint(100),r.nextint(100));

%
}
public  static void main(String[] args) {
CompType[]a= new CompType[10];
Arrays2.fill(a, generator( ));
System.out.printin(

"before sorting, a ="
Arrays.sort(a);
System.out.printin(

"after sorting, a ="

+ Arrays.asList(a));

+ Arrays.aslist(a));

}
Y I~

— ERGE SCT BT TR, REUR ST I R Az M AT A TR e
XFGREAT IR, X EBATVH R T 0 E, 1§ AN 2 1

static randInt( ) 7iAESAM— M1 0 2 100 Z [ iEE, i
generator( ) J7ENH “OIgtEE A NHER” F7E(S W)\, Al
T—/ 520 Generator #1154 . 1MIX M4 XA H randInt( )4
BN S A T 24 CompType %1% . main( )/Hix4 generator
! CompType B[ AN . BTk, FFaxTEd iy, mE
CompType % f 8, Comparable 1, HAREFE17H
sort( )mHE, a5k — ClassCastException 4%, X &K H
sort( )&t B2 ¥ Comparable.

AR, 3 NGIR—A % 528 Comparable #0128, 54 1XA4
580 T Comparable #:11, (HR2URERILE I TAE T XA IR A5 2
1), TRETEPE L —AHRR k. Java WA iR IR — e 2 LR
AL ZENER AL, MR T 2 MH “ gzl (strategy design
pattern)*” . H T M2 5, VRELAEINS AR A ERE S S A O
(BPBTIB ) SHms 6t % strategy object). FRIESEIE IR AT RNESAZ AL
fith, AR )5 Heis H Sms e BIEAN G . IXRE, R m] U AS [R] 1) SR o %
KERAFM T, R ENTEAZ S F—ANHDPR T T . 8 F okt
B Ykl Comparator #1017 Sk SURIEAN % T o XA A MWA

4 Design Patterns, Erich Gamma 2534, Addison-Wesley 1995 4 H! /il
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J7i% compare( )f1 equals( ). {FUEBRAEEARRRMPEREE K, &
PRHAASE 2520 equals( ). BB HEEE, etk &gk & 5
Object, ifi Object i &f T —1 equals( ) I . JrUARSAT LAE
545 1) Object 1) equals( ), XFE & L O rER T .

(BA1ES—4 ) LA SR ) Collections ZS L4 1 — AN 4R b 5 %)
% HA M RG] Comparator (1) 777, B REIR 5 ) gk 3]
CompType L.

/I: c11:Reverse.java

/I The Collecions.reverseOrder( ) Comparator
import com.bruceeckel.util.*;

import java.util.*;

public  class Reverse {
public  static void main(String[] args) {
CompType[]a= new CompType[10];
Arrays2.fill(a, CompType.generator( ));
System.out.printin(

"before sorting, a =" + Arrays.aslist(a));
Arrays.sort(a, Collections.reverseOrder( ));
System.out.printin(

"after sorting, a =" + Arrays.asList(a));

}
Y I~

Collections.reverseOrder( )27l 7 —/> Comparator 1
reference.

AN, Al Comparator H45E j, A i Bk R
CompType 5%

/I: c11:ComparatorTest.java

/I Implementing a Comparator for a class.
import com.bruceeckel.util.*;

import java.util.*;

class CompTypeComparator implements Comparator {
public int compare(Object 01, Object 02) {
int j1 =((CompType)ol).j;
int j2 =((CompType)o2).j;
return  (j1<j2?-1:(1==j27?0:1));
}
}

public class ComparatorTest {

public  static void main(String[] args) {
CompType[]a= new CompType[10];
Arrays?2.fill(a, CompType.generator( ));
System.out.printin(

"before sorting, a =" + Arrays.asList(a));
Arrays.sort(a, new CompTypeComparator());
System.out.printin(
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"after sorting, a =" + Arrays.asList(a));

}
Y I~

compare( ) ESRIEHE A SEENT, FTERKTHE NS
B, oy RlR AR, Fel O IE AL

HAKHEF

BT WNENHT TR, RERERHMEM S H Y T, A2 primitive
(b Xt 5 54, B e sl 7 Comparable #2085 — 52 4H5%
(] Comparator X %t 7. XAThHgEAN T Java ZKEM—A KW
e EAMEHAR, Javal.0 M 1.1 EFF R PR E%Ea . N4
BENLAE K String JEx HHE PR T

/I: c11:StringSorting.java

/I Sorting an array of Strings.
import com.bruceeckel.util.*;
import  java.util.*;

public class StringSorting {
public  static void main(String[] args) {
String[] sa = new String[30];
Arrays? fill(sa, new
Arrays2.RandStringGenerator(5));
System.out.printin(
"Before sorting: " + Arrays.asList(sa));
Arrays.sort(sa);
System.out.printin(
"After sorting: " + Arrays.aslist(sa));

}
Y I~

Re] LNFE P A B, XA R e S P AT HE P 1. w2t e
FRERS P AR EAERT T, /NG RISk S S . (P21 A
ey ) BV RAR 2 KNS BT HE, It A o —A
Comparator 2, HZ7E5EGL ) String Comparable 1917 45l
ATLLT . FHREBPKRIEH, BAMERX /N T “util” package:

/I: com:bruceeckel:util:AlphabeticComparator.java
/I Keeping upper and lowercase letters together.
package com.bruceeckel.util;

import java.util.*;

public  class AlphabeticComparator implements
Comparator {

public int compare(Object 01, Object 02) {

String s1 = (String)o1;

String s2 = (String)o2;
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return
sl.toLowerCase( ).compareTo(s2.toLowerCase());

}
Y I~

FEPIF Al T AR e, IXFE W SRR T AR IR, eiait =
W TIPS /NE, FIHTHE.. # T RH String W& 1
compareTo( ) 7L uAT .

Tz & AlphabeticComparator (i3 .

/I: c11:AlphabeticSorting.java

/I Keeping upper and lowercase letters together.
import com.bruceeckel.util.*;

import java.util.*;

public class AlphabeticSorting {
public  static void main(String[] args) {
String[] sa = new String[30];
Arrays2.fill(sa, new
Arrays2.RandStringGenerator(5));
System.out.printin(

"Before sorting: " + Arrays.asList(sa));
Arrays.sort(sa, new AlphabeticComparator( ));
System.out.printin(

"After sorting: " + Arrays.asList(sa));

}
Y I~

Java brHESRFERT F I HE Pk B4 A T e—xt primitive, ‘& HIIZ
“POdHEF(Quicksort)” XX G, EHME “FE AT (stable
merge sort)” . FTLLAESE prolier R EESE M, AR
Pk REFH L o

BEhH R4

— B, retfe ] Arrays.binarySearch( )47 e 25 i)
T HEVISX N AR S48 ] binarySearch(); KA A4
gt WoE = . # ok, HA1TH RandIntGenerator Sk
20, SRJEHFE—A generator A= —ANBENLEL, FEAEEZH B HIX AL
.

/I: c11:ArraySearching.java

/I 'Using Arrays.binarySearch( ).
import com.bruceeckel.util.*;
import java.util.*;

public class ArraySearching {
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public  static void main(String[] args) {
int [a= new int [100];
Arrays2.RandIntGenerator gen =
new Arrays2.RandIntGenerator(1000);
Arrays2.fill(a, gen);
Arrays.sort(a);
System.out.printin(
"Sorted array: " + Arrays2.toString(a));
while (true ) ({
int r=gen.next();
int location = Arrays.binarySearch(a, r);
if (location >=0) {

System.out.printin( "Location of " +r+

"is" + location + "alt o+

location + "="  + a[location]);
break ; // Out of while loop
}
}
}
Y I~

while T2 AW L KBNS, BRI 1E.

w4 Arrays.binarySearch( )27, EiH—NKTEET 0
. B E BRI A, XA EERIA RS, WRIRFI)
Yedr X NS, XAMEN ZIRLE N B X AME R A -

-( A1

RN WL, FERTE CHCEHRRIRAME” SR, Fe N EIRAME
W bR, B, W T BEA R R D, e
a.size( ).

WA HNAERICER, WEARERIESIRBIE—A . XAFIEA
FETUHE, AdEWARE. el WRRTEENE AN LERTHENA
FEIFA g, T84 n] DA% B A AT 5 1 - 23 1) TreeSet(Scdy [HF
i “sorted order” | )1 LinkedHashSet(s7 5 [+ Ay
“sorted order” ] ). XWANRSTIRMETAAT . A ERITERE
ER I, VRA N Z T Bh b AR X AR

W B HE I 2 7 Comparator (5165 %514, primitive $41
A RVHEH Comparator), 74 binarySearch( )ik, 0470
fFHF—1 Comparator (FXMERERM). o7, TIMES T
AlphabeticSorting.java:

/I: c11:AlphabeticSearch.java
/I Searching with a Comparator.

45 23 71 4L 106 7T www.wgagh.com/shhgg/tij.html
email:shhgs@sohu.com



Chapter 11: Collections of Objects

import com.bruceeckel.simpletest.*;
import com.bruceeckel.util.*;
import java.util.*;

public class AlphabeticSearch {

private  static  Test monitor = new Test();

public  static void main(String[] args) {

String[] sa = new String[30];

Arrays?2 fill(sa, new
Arrays2.RandStringGenerator(5));

AlphabeticComparator comp = new
AlphabeticComparator( );

Arrays.sort(sa, comp);

int index = Arrays.binarySearch(sa, sa[10],

comp);

System.out.printin( "Index =" + index);

monitor.expect( new String[] {

"Index = 10"
D

}
Y I~

W Comparator *41F binaraySearch( )15 =N HLE4E .
FEIXAMIF B, TR AR v N Bk, Rk e ek E .

BAMDHB G

BINE 2, MRIRERA —AXNS, ik, FEEICER SR, M
PR . T H, WX 4] primitive [, fREEGEH . B
K, FATVEYF— LA — B, R SRR IR A FIE £
X%, BB B R 07 ACRAAE N B L. Ak, Java it T
“XK#K(container class)” . HIEAFNA List, Set #1 Map. i [
XU H, RERERR R Z T

CATEE SRR . U Set A X%, MEARE, Map
M —A “SeBerE %4l (associative array)” , ‘ERELEP X% )
SRR BRAL, SEAUARRE, BATERE A SRR/, BT DR AT LR
AT BREIIN G XFESREPIIIARE, AL EIF 2 KIAH T .

AT

A NIESE, AEAs SRR s IR G RERE T, BRI A 4l
B LRz —. Java2 MEFH T 1.0 f1 1.1 BRI S
B MBI RGBS, M ERANT T ARRREN DG, 7
7K (linked list). BAZi(queue) HIXUABA S (deques, Bk
“decks” )iXJUFHEudh 45H I DI fE -

St Sun 1 Joshua Bloch £ 35 %3t «
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TR AR SRR ARAE R W 4 R 2 HSRE, Beih DR RAEN) . CH+11Y
DRSS TIRZ KO SFENE. MR 2B B, XMETY
SRAFHIAD, (HREIFAE S Java. WA ES — M. s & 2
AN “container” RIMAEMSIA . B T KRR L
A, NRRNMEA . Java 2 R ARENE S AN eSSl T “k
IR A IRPE P N SEIL” 1) —VIhRE, RN e S EE C + B e SR
WRIEE S 5 Mo PrElEAN R RES A Lt MBI Java 38
Vi, IR Z AR IFASRAT A BT BREE, A SR AR AR T PP AR
W ZJa A RIRE o BOVFIRAFAE— R AR B IZAN I, (H 2 A
Ty IRIRPU A w eI, N EN R B,

Java2 IR GIREM R “CEMANET , e B P

1. Collection: ¥ & —HA —EMA MM ICE . List 240044 R € 11
P RE A X0 ER, 1 Set MIARERAFELZMIICE. (bag AR
H, {HiE Java A RIERA LIS, A List O&83L X Fh 1) g
T.)

2. Map: 4Ll “ft——oAf" (key-value)/EX B pair. ¥IE L, &
[ iZ & pair [f] Collection, {HJ&EIX 4 XMMMiE, ElaBHR
THFE, P DOk R AL B RO AF . IR0, BRI 2
Map AR R, G — Collection t,21R /7 {# . Map
Al LLR[E] “4(key) ) ” Set, i Collection, ¥ pair 1] Set. Fl%
H—FF, Map ANREEMHABN, MERAS MY R Z 4, RN EHE
8 Map [E 58 Map vl BL T (R 5 & M & Map, LAUGEHE).

HMVOREF RGN, RERAT, BR RN ASTEA
A, LA AR BEA T FE

ITENR &%

AEH, AT EAT B SRR RET TR B AT B CAITE k. T
XA T 3B 4 T J LR A 2 s -

/I: c11:PrintingContainers.java

/I Containers print themselves automatically.
import com.bruceeckel.simpletest.*;
import java.util.*;

public  class PrintingContainers {
private  static  Test monitor = new Test();
static  Collection fill(Collection c) {
c.add( "dog" );
c.add( "dog" );
c.add( "cat" );

return c;

}
static  Map fill(Map m) {
m.put( "dog" , "Bosco" );
m.put( "dog" , "Spot" );
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m.put( "cat" , "Rags");
return m;
}

public  static void main(String[] args) {
System.out.printIn(fill( new ArrayList()));
System.out.printIn(fill( new HashSet()));
System.out.printIn(fill( new HashMap( )));
monitor.expect( new String[] {

"[dog, dog, cat]"

"[dog, cat]"

"{dog=Spot, cat=Rags}"
D;

}
Y I~

IEAIRT I BT, Java BR800 B P A . ST X O kAL,
R E SR Z DA% . Collection R eV & B AN 3% (X
MTFA RS, RO ERREWFEHEGHA collections). &k “ LA
— PR — X% 1) List, LK “HEERVFRINAEZ KI5
[¥) Set. ArrayList &7} List, i1l HashSet JlJ;2—F Set. {RnILA
i add( ) J7:1% Collection HL [ inxf % .

Map {712 “Ht(key)—E” BT pair, 1RGE— M EdE % .
X B TR0 HashMap 1) Map. Rk 7—A4 <Ry
K7 ) Map, RJGAE—F Ohio M FFAEME R, fRuta LU e skdk

T o HVEFH FARERALE—FR. (Map XHFR A CEPE R4
associative array. Yxa] UL put( )54 Map Biinoc . e
T pair fES 5. IR R EUR T B RNt X, eiis
o XA I ERATLLE 53

fill( ) 7%t 4 Collection 1 Map £ T =4, WRIRELHL, $is
RILER NS L F (] 22 28251 toString () J715) 3T EVEUR C AR A
T, FrUABRA A AL RSN AT BN HE T FTEN K Collection &
M 5HEEk, TR ESNRZMAESSTF. Map e 54
K, BRI ) S5 Bk (B e e, {EAEAL).

PREE— IR G B S A RS IEARAT Ao List &2 Z 3SR IRITH N
AT A%, BEAMSHE Pt A M gn e . Set WA % —k, 1A
T B AR e B AT EHHDT (R, RIS A
Set R MFHELNNZR, AR T B RHAEM R ——n FRIFE, IR
&M List). 1 Map AW EL pair, 2T ACER, EH
key SkyiE. Ah, AT HCRNHTF RN, A2 25 AT
Mo AR AT 2R LT, ARt L ae i LinkedHashSet &
LinkedHashMap 7.

HARR
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BARBEARIHT BN ) S fif vk T, (H'E AR HIA R java.util.Arrays —
., AHEMEIMAL. 1 Arrays —Ff, Collection thH—/~1Y
Collections 142, BAE T S m S THIE, Kb
—AFill( ). XA Fill( ) AR XA K reference 5 254
s, 1M HEE HAEk List, ARl Set 1 Map L1,

/I: c11:FillingLists.java

/I The Collections.fill( ) method.

import com.bruceeckel.simpletest.*;
import java.util.*;

public  class FillingLists {

private  static  Test monitor = new Test();
public  static void main(String[] args) {
List list = new ArrayList();
for (int i=0;i<10;i++)
list.add( "y
Collections.fill(list, "Hello" );
System.out.printin(list);
monitor.expect( new String[] {
"[Hello, Hello, Hello, Hello, Hello, " +
"Hello, Hello, Hello, Hello, Hello]"
D
}
Y N~

SEfr BIXANFIEEAIN Arrays, KDhe REEES e, A EAEAE List
HHIETE.

h T Re QI — S SRR I, Bekh e Ty fill () 7 VA
Collections2 JEJE=(Ch7 i L, FRA et 7
com.bruceeckel.util). '&ftf generator nyc#, 1 HIEREILRYR
wE add( )£ /bioEk. Arig XY Generator ft[r Collections —
[ T4F, {H/2& Map 75%—/'¢ B .Y generator interface, [X 4%
e 1 next( ) IR EAE N6 % . RS Pair 28:

/I: com:bruceeckel:util:Pair.java
package com.bruceeckel.util;

public class Pair{
public Object key, value;
public  Pair(Object k, Object v) {
key = k;
value = v;

}
} o~

e R ok A XA Pair [f) generator [ interface:
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/I: com:bruceeckel:util:MapGenerator.java
package com.bruceeckel.util;

public interface MapGenerator { Pair next(); }
1~

et 25, BATHAEIT Uadn 5 A SR SEH TR T

/I: com:bruceeckel:util:Collections2.java

/I To fill any type of container using a generator
object.

package com.bruceeckel.util;

import java.util.*;

public class Collections2 {
/I Fill an array using a generator:
public  static void
fill(Collection c, Generator gen, int count) {
for (int i=0;i<count;i++)
c.add(gen.next());

public  static void
fill(Map m, MapGenerator gen, int count){
for (int i=0;i<count;i++){
Pair p = gen.next();
m.put(p.key, p.value);

}
public  static class
RandStringPairGenerator implements MapGenerator {
private  Arrays2.RandStringGenerator gen;
public RandStringPairGenerator( int len) {
gen = new Arrays2.RandStringGenerator(len);
}
public  Pair next() {
return  new Pair(gen.next( ), gen.next());
}

/I Default object so you don't have to create your
own:
public  static RandStringPairGenerator rsp =
new RandStringPairGenerator(10);
public  static class
StringPairGenerator implements MapGenerator {
private int index =-1;
private  String[][] d;
public  StringPairGenerator(String[][] data) {
d = data;
}
public  Pair next() {
/I Force the index to wrap:
index = (index + 1) % d.length;
return  new Pair(d[index][0], d[index][1]);

public  StringPairGenerator reset( ) {
index = -1;
return  this

&
N
®
=
B
H
)
>
=
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}

/I Use a predefined dataset:
public  static  StringPairGenerator geography =
new StringPairGenerator(CountryCapitals.pairs);
/I Produce a sequence from a 2D array:
public  static class StringGenerator implements
Generator{
private  String[][] d;
private int position;
private int index =-1;
public  StringGenerator(String[][] data, int  pos)
{
d = data;
position = pos;

public  Object next() {
/I Force the index to wrap:
index = (index + 1) % d.length;
return  d[index][position];

}
public  StringGenerator reset() {
index = -1;
return  this
}
}

/I Use a predefined dataset:
public  static  StringGenerator countries =
new StringGenerator(CountryCapitals.pairs, 0);
public  static  StringGenerator capitals =
new StringGenerator(CountryCapitals.pairs, 1);
Y I~

KA il ) HER S ok o 2R BNz bios. itk
Map " generator: RandStringPairGenerator i
StringPairGenerator. §i& AN A7 pair, AR EH
MG RE S HRE s M EE SR — A WUER 747 R3], B A7 e
pair. StringGenerator 35 —ANWYE) AT R84l Had e AR
FIAE AN, A E T % . static [ rsp, geography,
countries U X capitals % %42 fit 7 11 generator, s —
AN BN R EH#R . R, WERARERIE S 2 X 4 pair,
generator LM RIEA K I3k, (HZ2WURRIX L % pair i
Map, 54X 0 2R VG ik sl 2 i

NS IE SR E R . B T KR4 R E

/I: com:bruceeckel:util: CountryCapitals.java
package com.bruceeckel.util;

public class CountryCapitals {
public  static final  String[][] pairs ={
/I Africa
{ "ALGERIA", "Algiers" },{ "ANGOLA", "Luanda" },
{ "BENIN" , "Porto-Novo" },{ "BOTSWANA,"Gaberone" },
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"BURKINA FASQO", "Ouagadougou" 1},

"BURUNDI", "Bujumbura" 1},

"CAMEROON""Yaounde" },{ "CAPE VERDE", "Praia" 1},

"CENTRAL AFRICAN REPUBLIC", "Bangui" 1},

"CHAD", "N'djamena" }, { "COMOROS"'Moroni" },

"CONGO!, "Brazzaville" 1

{"DJIBOUTI" , "Dijibouti" }
{ "EGYPT", "Cairo" },{ "EQUATORIAL

GUINEA", "Malabo" 1},
"ERITREA" , "Asmara" }, { "ETHIOPIA" , "Addis Ababa" 1},
"GABON", "Libreville" b, { "THE GAMBIA", "Banjul" 1},
"GHANA", "Accra" },{ "GUINEA", "Conakry" 1},
"GUINEA", "-" },{ "BISSAU", "Bissau" },
"COTE D'IVOIR (IVORY COAST)" , "Yamoussoukro" 1},
"KENYA", "Nairobi* },{ "LESOTHOQO" "Maseru" },
"LIBERIA" , "Monrovia" },{ "LIBYA" ,"Tripoli" }
"MADAGASCAR™ Antananarivo"  },

ALAWI", "Lilongwe" 1},

late Xate Yane Nann Waen Wog !

P e e e W Y e Y Y

—~

{ "MALI" , "Bamako" },{ "MAURITANIA", "Nouakchott" 1},
{ "MAURITIUS" , "Port Louis" },{ "MOROCCQ"™Rabat" 1},
{ "MOZAMBIQUE; "Maputo" },{ "NAMIBIA" , "Windhoek" 1},
{ "NIGER", "Niamey" },{ "NIGERIA" , "Abuja" 1},
{ "RWANDA! "Kigali" 1},
{ "SAO TOME E PRINCIPE" , "Sao Tome" },
{ "SENEGAL", "Dakar" },{ "SEYCHELLES", "Victoria" I3
{ "SIERRA LEONE", "Freetown" },

{"SOMALIA", "Mogadishu" 1},
{ "SOUTH AFRICA", "Pretoria/Cape Town" 1,
{ "SUDAN?", "Khartoum" },
{ "SWAZILAND", "Mbabane" },{ "TANZANIA", "Dodoma"},
{ "TOGO" "Lome" },{ "TUNISIA" |, "Tunis" },
{ "UGANDA" "Kampala" },
{ "DEMOCRATIC REPUBLIC OF THE CONGO (ZAIRE)" ,

"Kinshasa" 1},
{ "ZAMBIA", "Lusaka" },{ "ZIMBABWE", "Harare" 1},
Il Asia

{ "AFGHANISTAN", "Kabul* },{ "BAHRAIN", "Manama"},
{ "BANGLADESH; "Dhaka" },{ "BHUTAN", "Thimphu" },
{ "BRUNEI", "Bandar Seri Begawan" 1
{ "CAMBODIA", "Phnom Penh" },
{ T"CHINA", "Beijing" },{ "CYPRUS" "Nicosia" 1},
{ "INDIA" ,"New Delhi" },{ "INDONESIA", "Jakarta" 1},
{ "IRAN" ,"Tehran" },{ "IRAQ", "Baghdad" },
{ "ISRAEL" ,"Tel Aviv" },{ "JAPAN", "Tokyo" },
{ "JORDAN", "Amman"},{ "KUWAIT", "Kuwait City" I3
{ "LAOS", "Vientiane" },{ "LEBANON" "Beirut" 1},
{ "MALAYSIA", "Kuala Lumpur* },{ "THE

MALDIVES", "Male" },
{ "MONGOLIA", "Ulan Bator" 1},
{ "MYANMAR (BURMA)" "Rangoon" 1},
{ "NEPAL", "Katmandu" },{ "NORTH

KOREA' "P'yongyang" 1},
{ "OMAN?" "Muscat" },{ "PAKISTAN", "Islamabad" 1},
{ "PHILIPPINES" ,"Manila" },{ "QATAR", "Doha" },
{ "SAUDI ARABIA" , "Riyadh" 1},

{"SINGAPORE", "Singapore" 1},
{ "SOUTH KOREA" "Seoul" }, { "SRI LANKA" , "Colombo" },
{ "SYRIA" , "Damascus" },
{ "TAIWAN (REPUBLIC OF CHINA)" , "Taipei" 1},
{ "THAILAND", "Bangkok" },{ "TURKEY", "Ankara" },
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{ "UNITED ARAB EMIRATES" , "Abu Dhabi" },
{ "VIETNAM", "Hanoi" },{ "YEMEN" "Sana'a" },
/I Australia and Oceania

"AUSTRALIA" | "Canberra" },{ "FIJI" ,"Suva" },
"KIRIBATI" , "Bairiki" b
"MARSHALL ISLANDS", "Dalap-Uliga-Darrit" I3

"MICRONESIA", "Palikir" }{ "NAURU" "Yaren" },
"NEW ZEALAND", "Wellington"  },{ "PALAU", "Koror" 1},
"PAPUA NEW GUINEA", "Port Moresby"  },
"SOLOMON ISLANDS", "Honaira" },
{"TONGA", "Nuku'alofa" 1},

{ "TUVALU", "Fongafale" },{ "VANUATU" "< Port-
Vila" 1},

{ "WESTERN SAMOA"'Apia" },

/I Eastern Europe and former USSR

{ "ARMENIA", "Yerevan" },{ "AZERBAIJAN", "Baku" },
{ "BELARUS (BYELORUSSIA)" , "Minsk" },
{ "GEORGIA", "Thilisi" I3
{ "KAZAKSTAN", "Almaty" },{ "KYRGYZSTAN} "Alma-
a
{

lotn Xate Nate N et Waen W Woo )

Ata" },
"MOLDOVA' "Chisinau” },{ "RUSSIA" , "Moscow" },

{  "TAJIKISTAN" , "Dushanbe” },

{ "TURKMENISTAN", "Ashkabad" },

{ T"UKRAINE", "Kyiv" },{ "UZBEKISTAN", "Tashkent" },

I/l Europe
{ T"ALBANIA" , "Tirana" },{ "ANDORRA! "Andorra la
Vella" 1},
{ "AUSTRIA", "Vienna" },{ "BELGIUM", "Brussels" 1},
{ "BOSNIA","" },{ "HERZEGOVINA" "Sarajevo" 1},

{ "CROATIA", "Zagreb" },{ "CZECH
REPUBLIC", "Prague" 1},

{ "DENMARK; "Copenhagen" },{ "ESTONIA", "Tallinn" 1},

{ "FINLAND", "Helsinki" },{ "FRANCE", "Paris" },

{ "GERMANY; "Berlin® },{ "GREECE" "Athens" },

{ "HUNGARY, "Budapest" },{ "ICELAND", "Reykjavik" 1},

{ "IRELAND", "Dublin" 3}, { "ITALY" , "Rome"},

{ "LATVIA" ,"Riga" },{ "LIECHTENSTEIN", "Vaduz" },

{ C"LITHUANIA" |, "Vilnius" 1},
{"LUXEMBOURG"'Luxembourg" },

{ "MACEDONIA" "Skopje" },{ "MALTA", "Valletta" }

{ "MONACO; "Monaco" },{ "MONTENEGRQ"Podgorica" 1},

{ "THE NETHERLANDS' "Amsterdam" 1},
{"NORWAY; "Oslo" 1},

{ "POLAND", "Warsaw" },{ "PORTUGAL' "Lisbon" 1},

{ "ROMANIA", "Bucharest" },{ "SAN MARINO", "San
Marino" 1},
"SERBIA" , "Belgrade" }, { "SLOVAKIA", "Bratislava" H
"SLOVENIA", "Ljujiana"  }, { "SPAIN" , "Madrid" },
"SWEDEN} "Stockholm" },{ "SWITZERLAND", "Berne" },
"UNITED KINGDOM", "London" },{ "VATICAN CITY" ,"--

[ e Nt Rt

/I North and Central America

{ "ANTIGUA AND BARBUDA", "Saint John's" 1,
{ "BAHAMAS' "Nassau" },
{ "BARBADOS" "Bridgetown" }, { "BELIZE" , "Belmopan” },
{ "CANADA" "Ottawa" },{ "COSTARICA", "San Jose" 1},
{ "CUBA", "Havana" },{ "DOMINICA", "Roseau" },
{ "DOMINICAN REPUBLIC", "Santo Domingo" 1},
{ "EL SALVADOR", "San Salvador" 1},
{ "GRENADA' "Saint George's" 1
45 31 7t 4L 106 0T www.wgagh.com/shhgg/tij.html
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{ "GUATEMALA "Guatemala City" b

{ "HAITI" , "Port-au-Prince" b

{ "HONDURAS, "Tegucigalpa" 1},

{"JAMAICA" , "Kingston" 1},

{ "MEXICO", "Mexico City" b
{"NICARAGUA", "Managua" },

{ "PANAMA" "Panama City" },{ "ST.KITTS" ,"" },

{ "NEVIS" , "Basseterre"” }, { "ST. LUCIA" |, "Castries" 1},

{ "ST.VINCENT AND THE GRENADINES" , "Kingstown" 1},

{ "UNITED STATES OF AMERICA" , "Washington, D.C." }

/I South America

{ "ARGENTINA", "Buenos Aires" 1},

{ "BOLIVIA" |, "Sucre (legal)/La
Paz(administrative)" 1,

{ "BRAZIL" , "Brasilia" },{ "CHILE" , "Santiago" 1},
"COLOMBIA", "Bogota" },{ "ECUADOR; "Quito" 1},
"GUYANA", "Georgetown" }, { "PARAGUAY' "Asuncion" },
"PERU", "Lima" },{ "SURINAME", "Paramaribo" 1},
"TRINIDAD AND TOBAGOQO", "Port of Spain” I3

{ "URUGUAY' "Montevideo" 1},

{"VENEZUELA", "Caracas" },

k
Y I~

latn Xate Nt ¥ ann

X RN R R B . O 2 Fill( ) 791 generator [l
ik

/I: c11:FillTest.java
import com.bruceeckel.util.*;
import java.util.*;

public class FillTest {
private  static  Generator sg =
new Arrays2.RandStringGenerator(7);
public  static void main(String[] args) {
List list = new ArrayList();
Collections2 fill(list, sg, 25);
System.out.printin(list + "\n" );
List list2 = new ArrayList();
Collections2 fill(list2, Collections2.capitals,
25);
System.out.printin(list2 + "\n" );
Set set = new HashSet();
Collections2.fill(set, sg, 25);
System.out.printin(set + "“\n" );
Map m = new HashMap();
Collections2.fill(m, Collections2.rsp, 25);
System.out.printin(m + "\n" );
Map m2 = new HashMap();
Collections2.fill(m2, Collections2.geography,
25);
System.out.printin(m2);

}
Y I~

CIX HERdE 11 Internet [k, T Python FEFEAE T — F b3 (. www.Python.org).

:

[;
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TR TR, ARBAE AT 92 B USRI A T

RSB AFIEX S HIREY

Java RS A NG, B2 gs EIHBOS SR, S5
SRGFFET . XEEN IR BFSRFET A JIERE R E R AT
LRI G, Tk A A R 8 ST O 5 4 52 m e 1R
B AR 239 Uk A #7 Object, il & T X % R 2511 reference,
P AR AT SN2 T . CARAEE primitive, B EANIA
XR, WERAHRAFNIRN G )X MET AR TTE, HE:

1. TR SIS iz, &SRS B 1, Prlgsdsxt
“CREAT BN T A RB T B WA BRI, BT U, BRI URAR LR
i cat, M AWEEIRAE S AT dog it 2.
2. HTXNZRIMRAGEEE T, B AIEERFAT Object 1] reference,
FIT LA GAEA FH 2 RIS S0 A T AR e ot

R —I2E, Java Ail AR GRS BN 5. RIRIRTTE cat M4
s Y T dog, ARG EAIX AN AL I A N R Y cat KA, 4R
{1 dog 1) reference M cat (P78 i dy ok, I s B & e ik
cat I, #451k— RuntimeException.

B R RBAV R Z 5% B ArrayList 2828250k %M 7. )%
ik, (R LN ArrayList AU “ 20 B ah RIEAL
ArraylList AR IR E . setig—4, M add( )Hx gt 2,
LU 45 get( )& Fx PR AL, HEATE
H77455 7. ‘ArrayList 15— size( )7k, B bR Ra e Bk
HEZDOHG, EFEIRASHLO KRB TR G5 KFH T .

Jcfizd Cat 1 Dog:

/I: c11:Cat.java
package cl11;

public class Cat{
private int catNumber;
public Cat( int i) {catNumber=i;}
public  void id() {
System.out.printin( "Cat#" + catNumber);

}
Y I~

XA T A S AT T .
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/I: c11:Dog.java
package cl11;

public class Dog {
private int dogNumber;
public Dog( int i) {dogNumber =i;}
public  void id() {
System.out.printin( "Dog #" + dogNumber);

}
Y I~

7ot Cat f1 Dog it A as, ARJE FHEEA 15 K.

/I: c11:CatsAndDogs.java

/I Simple container example.
Il {ThrowsException}
package cl11;

import java.util.*;

public class CatsAndDogs {
public  static void main(String[] args) {

List cats = new ArrayList();
for (int i=0;i<7;i++)
cats.add( new Cat(i));

/I Not a problem to add a dog to cats:
cats.add( new Dog(7));
for (int i=0;i<cats.size(); i++)
((Cat)cats.get(i)).id( );
/I Dog is detected only at run time

}
Y I~

Cat f1 Dog &M MAFRIZE: Br THGENRZ AN, BENTRATAMFEZ
b (TR ARAS B R 0B IX AN R AR AR E R, A et B Bh ki
Object. )i ArraylList #1712 Object, i LI{rRAMHAE
ArraylList [t add( )kn Cat, WrfUUHE XN Dog. X4 MMAEgm
FIEAT IR A A AL . (2, MR get( ) Tikt/Ril 2 Cat (1)
XTI RN, VR 21 12— 24k Cat [¥) Object 1
reference. T /&, EVRAEIA Cat 1Y id( ) Hikzhy, RcEHTS
KA )R THes ASR B e — MBENR . XFE, BRI T
e, 4R Dog #:Hik Cat g, safs—AN T4 T .

RIEA U R, B Il — SRR HL bug. BRI AEA ALY
(L LA EA S G 7%, RIS, HER AT R 7K
AT, AT AR HHOR, S URRES BT MR RIS,
AARAFHEIX ARG S R R4 RZHAGOLT, XA A
A, AR ARIE L NAZA X Rl AT REVE PR 1515 o
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A I RVEA IE# S L AEEAT

ARE, RMEAESNS Gl s e 2, BB RE RS TE. H—Fh G
HLLLERRIR: String fE G 4 S ELAG 21— LLBE A 2 AR TAE D4Rk 7
B HEgniF iy nefS2e frifin string X%, ©it& A
toString( ). X/~ Jj¥k Object & X, fet(FfT Java KBS, &
FTiR Bl String X%, S8 H BUTATEH e R TT

TRAZES 7KK toString( ) 774, VREREATEIN R T, Wik T
XHFE

/I: c11:Mouse.java
/I Overriding toString( ).

public  class Mouse {
private int  mouseNumber;
public Mouse( int i) { mouseNumber =1i;}
/I Override Object.toString( ):
public  String toString( ) {
return ~ "This is Mouse #" + mouseNumber;
}

public int getNumber() { return  mouseNumber; }
Y N~

/l: c11:MouseTrap.java

public class MouseTrap {
static void caughtYa(Object m) {
Mouse mouse = (Mouse)m,; /I Cast from Object
System.out.printin( "Mouse: "+
mouse.getNumber());

}
Y I~

/I: c11:WorksAnyway.java

/I In special cases, things just seem to work
correctly.

import com.bruceeckel.simpletest.*;
import java.util.*;

public class WorksAnyway {

private  static  Test monitor = new Test();
public  static void main(String[] args) {
List mice = new ArrayList();
for (int i=0;i<3;i++)
mice.add( new Mouse(i));
for (int i=0;i<mice.size();i++){

/I No cast necessary, automatic
/I call to Object.toString( ):

System.out.printin( "Free mouse: " +
mice.get(i));
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MouseTrap.caughtYa(mice.get(i));

}

monitor.expect( new String[] {
"Free mouse: This is Mouse #0"
"Mouse: 0"
"Free mouse: This is Mouse #1"
"Mouse: 1"
"Free mouse: This is Mouse #2"
"Mouse: 2"

D

}
Y o~

fR& K Mouse [¥] toString( )#:% 5 T . main( )% =1 for 7
WHA XA

System.out.printin( "Free mouse: " + mice.get(i));

ISR 4+ JRIHERE R — String X 4. 1 get( )i\ T —
4~ Object, Frllh T132)CHIHEN String, Znikas 2 firfirsth i H
toString( ). HIEME, RHEAEX String DriX £k, HERAIT.

5 R P R R R i ok, e i3] MouseTrap HLfiZ:.
caughtYa( ) 552 A Mouse, 12— EH ¥ Mouse (1]
Object. 14, XPML M UL/, HT'E%=M/Z Object, Kt
fEARPEHREAR A E T o (R WIS EHRICT , B WRIRFE T — AR
R, FRIPIBAT IR S H S0 o X 8RN K B O AG £r, (HAR
AR R, AR X FR 7k

MouseTrap.caughtYa(mice.get(i));

KA FRE T o
f— /R B BUKE) ArrayList

FREAR A BIXFE BT XA W 8. I — A AR T 5,
H ArrayList St —ANErifSE, ke R A At BRI E 1R .

/I: c11:MouseList.java
/I A type-conscious List.
import java.util.*;

public  class MouseList {
private  List list = new ArrayList();
public  void add(Mouse m) { list.add(m); }
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public Mouse get( int index) {
return  (Mouse)list.get(index);
}

public int size() { return list.size(); }
Y I~

N T X IR A A

/I: c11:MouselListTest.java
import com.bruceeckel.simpletest.*;

public class MouseListTest {

private  static = Test monitor = new Test();
public  static void main(String[] args) {
MouselList mice = new MouseList( );
for (int 1=0;i<3;i++)
mice.add( new Mouse(i));
for (int i=0;i<mice.size(); i++)
MouseTrap.caughtYa(mice.get(i));
monitor.expect( new String[] {
"Mouse: 0"
"Mouse: 1"
"Mouse: 2"
b;
}
Y I~

Kk T —> private [ ArrayList, U & AMR% ArrayList (1777
24, #iit MouselList [H a7 FAEH G B A FERCRIR B
Z 1) Object X% 1, & 42 Mouse X% .

R, 1R MouseList Z4%7% ArrayList [t), 74 add(Mouse)xl
R T X add(Object) HEZL T, T “HMEETAXNE” BB
PR, R A S 2R A R . 1 T &2 5, MouselList
JUORHRAi A T ArrayList. & M—2TAE, REHIET—2m
145554 ArraylList.

[’ MouselList - 5 Mouse, LU AR Ui :

mice.add( new Pigeon());

G VR (I IRt AR At . BARAUMACE IR A BT, XM R HERDTK, H
FEUIRIRHI S 7R, B LR RIR.

fE, get( )M RANT ZHES M, ek Z Mouse.
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ZH KA (Parameterized types)

EFHAE—NILI ) B AR 2 I, RS2 Al 21 2R 2L e 2R A G 8
(RS, T 2 12 R IR X B S 2 145 S SRR A s Ol . X2 il
() “ M (parameterized types)” WM& T . £ C++, & 2&H
templates H#EHE S HRASL R . Java R el fesx7E JIDK 1.5 H it
B HOMNSHEMER, generics.

EARAS

TR S, VRAAFA IMNERRREIUR W E 25, MRS ARk, B
T, AN AT LA ON S . ArrayList (1) add () SRR
PER, T get( YUEIER B EE K IrE . ArrayList R fR0] L
BEIN SEIBAEAT 200, IF Hale—A Fhr, S ERtREEFe s — oo,

B, WRIREN ML, S KX A — Aol EEXHEHRE,
PRIDZTTRE R a5 MDA Al BENITFR I, IR SEAFIXIF AR
Hramid, HaEs, M ArrayList it 7Nl RJE A5, fEXR
oL R, ik Set 4, MIRZEAIIR? BF, RS Bz~
AN TILERE “AREE RS AR F LR , ENAZBEARIE A
PRINER S LS E NPl Y Dkt M (/N G A/

“ikAs (iterator)” 1M (O A BEHH R w2 HERIE X i
(Ko IEAEEIRR, BN, fEfEiL “H R REAFIE, 5
BT A B N AT AR Z PP S5 R 7 (DL, BRefE X
GRHITHTE RS, R R G, HAMEA R — P P
R Mg, RIEIEAUM RN B BrBL, AR S R BLIEA AT
—E ERARTTREMBRE . oAy ek K gzl .

Java i) Iterator #tJa T RGN %R as . SHOR TIRZ 985, %
T

1. H iterator() /7L &L 4 /R— Iterator X %, 55— X H
Iterator 1] next( ) 7 VA MEA%, B SENRTFIIHRIE — N ITE.

2. H next( ) SRBUFHIH T — 05

3. M hasNext( ) 7k &1 74 e B ie A HAhxT % .

4. H remove( )7 iEMIBRENLS ik M & s — AN Io .

MIXAZ T o XIEIERERI— MRS, AT SR 51K (6
List ki, &H —ANHEFRIGH ListIterator). 4 Tt FE e EHT
PR, BANEES — A E i i) CatsAndDogs.java. 5k
2 get( ) RiEHUcEm, {12 H Iterator:

/I: c11:CatsAndDogs2.java
/I Simple container with Iterator.
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package cl11;
import com.bruceeckel.simpletest.*;
import java.util.*;

public class CatsAndDogs2 {

private  static  Test monitor = new Test();
public  static void main(String[] args) {
List cats = new ArrayList();
for (int i=0;i<7;i++)
cats.add( new Cat(i));

Iterator e = cats.iterator( );
while (e.hasNext())
((Cat)e.next()).id();

}
Y I~

ATLUVE S, f&JaiX LT Iterator, 1A for fEFR K [ 34N 7 4]
1. A7 Iterator, i AHELESRIEEH LN I0E. hasNext( )
M next( )CE&HIRITHEL T .

AR AR, AARVERES N AT BVREFP

/I: c11:Printer.java
/I Using an Iterator.
import java.util.*;

public  class Printer {
static void printAll(lterator e) {
while (e.hasNext())
System.out.printin(e.next( ));

}
Y I~

franE printAIN( ). 2T, ‘& HEA ZFTEmF 5] 115 B

Z HE— Iterator EI’JXT% XT MPHPRBX A T - M\T uﬂﬂ
ERIFMAESR T — M4, LR RAREA T o KPR “—
TR BT AEXNS, ?’ii}éﬁ /\ —/NM AT AR ) R E%EEIIE%
SRR, W FEATR.

SEPr FIXBORRFIEEZ AL, RS T Object.toString( )
k. printin( )X FrE 1) primitve f1 Object # i 7 E3: 75 &P
MF, EHES B3 AER toString () kA e B i) String
PO

REA IR, ARRIE 2 W] LB A A FH 2R B4 328 2 1 H
toString( ):

System.out.printin((String)e.next( ));
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B, B T2 Object (3%, —MUFoLE, ARG E S A
o, A S BRI ) 8T o AR BT AR ARIEOGER IR 5
(K151 Tterator, SRJ5EEHAHUS H bR B (ER T T4, ams]—
ANMEATI )

AT LA B RATED Hamsters,  JELLHAE— AN

/I: c11:Hamster.java

public  class Hamster {
private int hamsterNumber;
public Hamster( int hamsterNumber) {
this .hamsterNumber = hamsterNumber;
}

public  String toString( ) {
return  "This is Hamster #" + hamsterNumber;

}
Y I~

/l: c11:HamsterMaze.java

/I Using an Iterator.

import com.bruceeckel.simpletest.*;
import java.util.*;

public class HamsterMaze {

private  static  Test monitor = new Test();
public  static void main(String[] args) {
List list = new ArrayList();
for (int i=0;i<3;i++)
list.add( new Hamster(i));
Printer.printAll(list.iterator( ));
monitor.expect( new String[] {

"This is Hamster #0"
"This is Hamster #1"
"This is Hamster #2"

D
}
} i~

PR LS —A % Collection %1% 4%/ printAll( ), {H)&
Iterator pEde it i) “ My plifl(decoupling)”

AZEREH  (Unintended recursion)
H T Java MFrAER 2R (B2 —FF) 2 4k 7k Object 1), Kb EA]

A toString( ) 7ik. INTECEES T, PrleRedm—
MNRoRE B AL TR BT IRAF P 411 String. Lb4n ArrayList 1)
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toString( )ikt 25k ) ArrayList (AN TE, RE T EA T
toString( )ik, TR AREAT BRI HRE . 1715 d BB IMiE it =2 A
this(C++1REF R JCHE R X R IME):

/I: c11:InfiniteRecursion.java
/I Accidental recursion.

/I {RunByHand}

import java.util.*;

public  class InfiniteRecursion {

public  String toString() {
return " InfiniteRecursion address: " + this +
ll\nll .

public  static void main(String[] args) {

Listv = new ArrayList();
for (int i=0;i<10;i++)
v.add( new InfiniteRecursion());

System.out.printin(v);

}
Y I~

MR EZA S InfiniteRecursion, ARGEEITEI K, Riss
B —HB LT TR R . s ArrayList th—Ff, X2
toString( )7EEE. HIRS:

"InfiniteRecursion address: " + this

[P, gmikesE S String M1+ JEIIRE A String. T 2&'&
WA K this g String. ##ZH 2| toString( ), T2 AR pis
HHT .

AR R B ARST B SR gk, ok IME 2 25 A Object (1)

toString( ) /775, B E TIXWEH . FIUAZH] this, Miz5
super.toString( ).

RERNRE

gL F2, Collection #il Map 7545 4 JLAN L8l i LAE 1
Java %25 (IDK 1.4) KR B EA .
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_—_—_—_—I._—_ Lt

—_— ey — —— — — ...: |
S S Treelvlap
| Abstracﬁ_lst | | AbstractSet | | HashMap I—
- EE ____________ Ff‘ IdenttyHashMap
LinkedHashMap
Hashset | | TreeSet Hashtable
“% WeakHashMap | (Legacy)
LinkedHashset | Comparable -l—l-~ C-::-mparatori
L |

EE;;;E;) Arraylist By ;&bstractSequer‘ltldLlSt I Collections
ﬁ?\ ?F Arrays
Eét;;éiﬂ LinkedList

HE%@JES‘&IE’JH}‘{I » IREBEARGEIR . ARRY bt asniE, S2br
7% List Al Set, gl AW 2| —=A~5L
fjﬁho B?i%“ﬂﬂﬁ@fh’l‘ﬁ%%ﬂééﬂﬂ*ﬂzﬂETEﬂ%o FRXH, XK E AR
MWAS NEmAERT,

M RUSHEE SR 2 interface, H &ML k2 abstract 25, 504
273 1 ( “54k concrete” )2, AR IFT LIRS T IXA
interface(ui#, abstract *i%/?%ll/\ T iXA interface). SE4:
i SRR IX AN 0] LLIE FF ST iR AN R 5. i, Collection
AetiliE Iterator, [y List itAEfiliE ListIterator(thAEHiE
Iterator, [’ List /24k/& 5 Collection [1]).

S0 %45 < 142 1 435 Collection, List, Set f1 Map. 7rFiAd
R N2 WNE 2 CAN VAL S S b A E AR (S oy d ROl e EAE AN TINE (3
ARG R e R DI AL, B AR W] LUX ARG —4 List.

List x = new LinkedList();
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MoK, ORI LLE R x B LinkedList(AS 292 B (1) List), X#f
x gty BT HERR ARG . interface LA (RN 2 S A ) Bt
T, RAEE SO AR SE B i, B N EIE R A T L T, Bk
Gk

Listx = new ArrayList();

Tt A e AU (A R RE IR LAz AU )

ENERBHARZLL “Abstract” J1k02E, VIERKXAIRESiEA
A SEFR AT S A ST AN T o R R
Gi—MEECHK Set, ANEM Set #: I FF UGN SLIVE 77 AR AR
wirgkzk AbstractSet, XFEHtREICgFE TAEEIL4ERIHAK 7. H
T, Shr LRSI ThEE QAR T, BATER M FHNE © LT R
Flo FrUlnt AR, R L2 L “Abstract” JF3k 2k,

D XK B B, BCIE TR0 K2 T2 interface A SE 5244
R (F SRR AL ) . 3 RS B R SEAARSS T %, AR A e LA 3
NP interface, PR F I HIXA interface. t4h, SHift
1 (R IS AN FH 2% RS FH VIR IR AR Ve o BT LUK 5K B RE S T4k R i R T

[terator -1 Collection  ge---m--mmrmmemmeeeed Map
__________________ Produces Produces et
4 8 &
List terator i List . Set | | HashMap |TreeMap
e ' Produces ool
i & i
S LinkedHashMap
Arraylist LinkedList HashSet Treeset

Utlides

i

LinkedHashSet

Collections

WA R AR ASLE R S BN O RIZR T X R PG e A B
Wit . i, XKE KA 45 WeakHashMap #11DK 1.4 (1)
IdentityHashMap. X& RN ENE AR HRHER, RAKRTRESH

e,
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Tt E— N H String X[ % kiR (M ArraylList £oR11)
Collection, JfHITEIH A T E ] 1

/I: c11:SimpleCollection.java

/I A simple example using Java 2 Collections.
import com.bruceeckel.simpletest.*;
import java.util.*;

public class SimpleCollection {
private  static  Test monitor = new Test();
public  static void main(String[] args) {
/I Upcast because we just want to
/I work with Collection features
Collection c = new ArrayList();
for (int i=0;i<10;i++)
c.add(Integer.toString(i));
Iterator it = c.iterator( );
while (it.hasNext())
System.out.printin(it.next( ));

monitor.expect( new String[] {
o
np
ngn |
nge |
g
ngr |
G
o
ngr |
ngy
D
}
Y N~

main( )N 1701 T/ ArrayList X%, RG0S LS T
Collection. T Fi/7 3T Collection (17575, Kt H B Z4k#K&
Collection [J#kRe [ T/E, At ArrayList &34 155 T
Collection.

add( ), BB~ ERFRENN, <Aoot Collection.
{HESCRY B mransth =0, “add( )Sife s s S iRe oo

£ . XA RUL Set ¥, PUAE RIS MR RA TR, X
ArraylList = 10E List, add( ) &2 “HEiudt%” , B4 List A
KNE AT THFIITTE .

Collection 75 H] iterator( ) /72~ 4—/> Iterator. X5, A
] Iterator >Kiki [ %4> Collection, SR E 4T ENH K.

Collection fjZjfE
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TixkE£L B T Collection T HIhRE, Wil2VRAEH] Set I List
WAt 22 (A 45 Object Hshdk il KK /775). (List i —LLish

FIZhRE

YMap A~ 24k7k Collection 11, JT LAFRATTS X 5 £

boolean add(Object)

B OR A S REFF A IRAE 4 & A S 2
IR et %, kb false.
(XA “nrk” sk, AEMEE
FHEMRE . )

boolean
addAll(Collection)

IMAZ# Collection Jit &1t T ot
%, HEnToo%, wiklb true.
( “m‘ii” )

void clear( )

HERA S PRI ust. (“n)
:‘[ZI-I—E'” )

boolean IR R A 2% Object, iiiz[|
contains(Object) true.
boolean R A2 24 Collection Fi5 1Y)

containsAll(Collection)

s, iR F true.

boolean isEmpty( )

R LA AT e R, BtiR
Hl true.

Iterator iterator( )

IR [A]—ANA] DIAE R 28I & e R 2 M 38)
‘] Iterator.

removeAll(Collection)

boolean R AL B INHEXAN2% Object, S

remove(Object) DRABR P R —ANA I T o U R
MRV, B true. ((“nfiE” )

boolean IR 25 2% H 1 Frf5 221 Collection iy

WERItE. HEME R0, Hik
true. ( “nik”)

boolean
retainAll(Collection)

H A% 4£ 2% Collection &t
(FEGwrh “AZ4E” EE). wiikdE
ARk, WERE true. (“RIEE”)

lint size( ) R 7 2 9 7 4 0 A
Object[] toArray()  [RIl— AN Acasrh g o 2 M5,
Object[] R m— A AR T TR A,

toArray(Object[] a)

HIX AN A 0 1) Object 141,
BRI BNAZ R S HC A a TR R
(B AL 4 ) o

R, XEBAREIATRENL YT R () get( ) Jrik. XiEPh Collection
AT Set. 1 Set A H T A B (RILBEHL; ) 2 2= 65 X
(1). Frlin x4 Collection o, Rt AT FHIEALES .
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T IX B X e VAR T i, U, SEZEL T Collection
BORASaaXEsfE, K& ArrayList 245 &1

/I: c11:Collectionl.java

/I Things you can do with all Collections.
import com.bruceeckel.simpletest.*;
import java.util.*;

import com.bruceeckel.util.*;

public class Collectionl {

private  static  Test monitor = new Test();
public  static void main(String[] args) {
Collection c = new ArrayList();

Collections2.fill(c, Collections2.countries, 5) ;
c.add( "ten" );
c.add( "eleven" );
System.out.printin(c);
/l Make an array from the List:
Object[] array = c.toArray();
/l Make a String array from the List:
String[] str = (String[])c.toArray( new
String[1]);
/I Find max and min elements; this means
/I different things depending on the way
/I the Comparable interface is implemented:

System.out.printin( "Collections.max(c) =" +
Collections.max(c));
System.out.printin( "Collections.min(c) =" +

Collections.min(c));
/I Add a Collection to another Collection

Collection c2 = new ArrayList();
Collections2.fill(c2, Collections2.countries, 5 );
c.addAll(c2);

System.out.printin(c);
c.remove(CountryCapitals.pairs[0][0]);
System.out.printin(c);
c.remove(CountryCapitals.pairs[1][0]);
System.out.printin(c);

/I Remove all components that are

/I in the argument collection:
c.removeAll(c2);

System.out.printin(c);
c.addAll(c2);
System.out.printin(c);

/l'ls an element in this Collection?
String val = CountryCapitals.pairs[3][O];
System.out.printin( "c.contains(" +val + ="

+ c.contains(val));

/l'ls a Collection in this Collection?
System.out.printin(

"c.containsAll(c2) =" + c.containsAll(c2));
Collection ¢3 = ((List)c).subList(3, 5);

/I Keep all the elements that are in both

/I c2 and c3 (an intersection of sets):
c2.retainAll(c3);

System.out.printin(c);

/I Throw away all the elements

/l'in c2 that also appear in c3:
c2.removeAll(c3);

G
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System.out.printin( "c.isEmpty() =" +
c.isEmpty());
c= new ArrayList();
Collections2.fill(c, Collections2.countries, 5) ;
System.out.printin(c);
c.clear(); /I Remove all elements
System.out.printin( "after c.clear():" );
System.out.printin(c);
monitor.expect( new String[] {
"[ALGERIA, ANGOLA, BENIN, BOTSWANA, BURKINA
FASO, " +
"ten, eleven]" ,
"Collections.max(c) = ten" ,
"Collections.min(c) = ALGERIA" ,
"[ALGERIA, ANGOLA, BENIN, BOTSWANA, BURKINA
FASO, " +
"ten, eleven, BURUNDI, CAMEROON, CAPE VERDE, "
+
"CENTRAL AFRICAN REPUBLIC, CHAD]" ,
"[ANGOLA, BENIN, BOTSWANA, BURKINA FASO, ten,

"eleven, BURUNDI, CAMEROON, CAPE VERDE, " +
"CENTRAL AFRICAN REPUBLIC, CHAD]" ,
"[BENIN, BOTSWANA, BURKINA FASO, ten, eleven,

"BURUNDI, CAMEROON, CAPE VERDE, " +

"CENTRAL AFRICAN REPUBLIC, CHAD]"

"[BENIN, BOTSWANA, BURKINA FASO, ten, eleven]" ,
"[BENIN, BOTSWANA, BURKINA FASO, ten, eleven,

"BURUNDI, CAMEROON, CAPE VERDE, " +
"CENTRAL AFRICAN REPUBLIC, CHAD]"
"c.contains(BOTSWANA) = true" ,
"c.containsAll(c2) = true"

"[BENIN, BOTSWANA, BURKINA FASO ten, eleven,

"BURUNDI, CAMEROON, CAPE VERDE, " +
"CENTRAL AFRICAN REPUBLIC, CHAD]" ,
"c.isEmpty( ) = false"

"[COMOROS, CONGO, DJIBOUTI EGYPT," +

"EQUATORIAL GUINEA]" ,

"after c.clear():" ,

-
b

}
Y I~

A EPEAE ArrayList BT, R e 4 Collection, ATLUR
EHE, BT Collection #:11, TAUTA#E A . main( ) H2&H HH
7~ 7 —i Collection 1) J77%.

B N oRIRATTEE List, Set A1 Map &Rl T, S—Fhass, &
o (RS ) S URIRERNE UL R N AZ3% AN Sl . IR kB, FAT15&4E
¥ /¥ Vector, Stack 71 Hashtable fuifii k. XEH A, Lt
MEFh S, Java 2 [ BLEA T AF Pk HE.
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List 1 ThRE

EunfR M ArrayList I AT A FF), List FFEA VS AR AR . B
SRAG K ZZHe, R 2 add( )%, H get( B %, H
iterator( )IRHGXAN 7411 Iterator, {H List i el (R4 H 11
Tk

Sebr BAT PR List: FEKON TCRBATREHLUT AR, B0 H
ArraylList, FI 5% K LinkedList. LinkedList A& ks (1) B
Vi I I eV, AER S A — 4L o s H 1877 v

List (3:11) |List [ EE R 2 H )P BRIl —EM)
I {# 47t % . List 7 Collection [f)3ERt LN
TRETHE, 2R H) A AT ER TG 3
(A% LinkedList #f:#41 /. )List nJ LAl
ListIterator X%, fRBr 1 ReH'E7E List (1 E]
FENFIMIBR T Z A8, I HE e W N 7 In) i 7
List.

ArrayList* | — /AU List. geiEAT PRIE M BEHLYT ),
(BB AE A1 2 v 1) 4 N RN 53 70 25 10 B b 34
ListIterator H g7/ mii /7 ArrayList (117
A, ANERECRIEARER T, oA LEE
LinkedList, 7F ArrayList T i}
ListIterator [ R4 8 LR o

LinkedList [0/ 7 5 )it 47 704k . 76 List v Al AR ER T
EIRO AR BEALYS ) R BEAH Mg . (FH
ArraylList i\, )It4hEicf addFirst( ),
addLast( ), getFirst( ), getLast( ),
removeFirst( )1 removeLast( )% /7% (ixLt
J7iE, BEHSERIRE X)), REEEE 4 itk
(stack), BA%I(queue)si XL A% (deque)kH .

TR B R AR S PR AR A T 20 U7 v B List A REER
(basicTest( )). H Iterator 7%5% T #5)(iterMotion( )), B
¥ 0% (iterManipulation( )), &% List [(#1F45 R
(testVisual( )), ULIJ}% LinkedList i 1) )5

/I: c11:Listl.java

/I Things you can do with Lists.
import java.util.*;

import com.bruceeckel.util.*;

public  class Listl {
public  static  Listfill(List a) {
Collections2.countries.reset( );

o5 48 1T 1L 106 7T www.wgagh.convshhgs/tij.html
email:shhgs@sohu.com



Thinking in Java 3" Edition

Collections2.fill(a, Collections2.countries, 10 );
return  a;

private  static boolean b;
private  static  Object o;
private  static int i
private  static Iterator it;
private  static  Listlterator lit;
public  static void basicTest(List a) {
a.add(1, "x" ); [/ Add at location 1
a.add( "x" ); [/ Add at end
// Add a collection:

a.addAll(fill( new ArrayList()));
// Add a collection starting at location 3:
a.addAll(3, fill( new ArrayList()));
b = a.contains( "1"); [/llsitin there?
/'1s the entire collection in there?
b = a.containsAlI(fill( new ArrayList()));

/I Lists allow random access, which is cheap
/I for ArrayList, expensive for LinkedList:

o = a.get(1); /I Get object at location 1

i = a.indexOf( "1"); [l Tell index of object
b = a.isEmpty(); /I Any elements inside?
it = a.iterator( ); /I Ordinary Iterator

lit = a.listlterator(); /I Listlterator
lit = a.listlterator(3); /l Start at loc 3
i = a.lastindexOf( "1" ); // Last match
a.remove(l); /I Remove location 1
a.remove( "3"); /I Remove this object
a.set(1, "y" ); [/l Setlocation 1 to "y"

I/l Keep everything that's in the argument
/I (the intersection of the two sets):

a.retainAll(fill( new ArrayList()));

/I Remove everything that's in the argument:
a.removeAll(fill( new ArrayList()));
i = a.size(); /l How big is it?
a.clear(); /I Remove all elements

public  static void iterMotion(List a) {
Listlterator it = a.listlterator( );
b = it.hasNext( );
b = it.hasPrevious();
o = it.next();
i = it.nextindex();
o = it.previous();
i = it.previousindex();
}
public  static void iterManipulation(List a) {
Listlterator it = a.listlterator( );
it.add( "4T" ),
/I Must move to an element after add( ):
it.next();
/l Remove the element that was just produced:
it.remove();
/I Must move to an element after remove( ):
it.next();
/I Change the element that was just produced:
it.set( "47");
}

public  static void testVisual(List a) {
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System.out.printin(a);

Listb = new ArrayList();

fill(b);

System.out.print( "b=" ),
System.out.printin(b);

a.addAll(b);

a.addAll(fill( new ArrayList()));

System.out.printin(a);
/I Insert, remove, and replace elements
/[ using a Listlterator:
Listlterator x = a.listlterator(a.size( )/2);
x.add( "one" );
System.out.printin(a);
System.out.printin(x.next( ));

x.remove();
System.out.printin(x.next());
x.set( 47" );

System.out.printin(a);

/I Traverse the list backwards:
x = a.listlterator(a.size());

while (x.hasPrevious())

System.out.print(x.previous( ) + "),
System.out.printin();
System.out.printin( "testVisual finished" );

/I There are some things that only LinkedLists can

do:
public  static void testLinkedList() {
LinkedList Il = new LinkedList();
fill(ll);

System.out.printin(ll);

/I Treat it like a stack, pushing:
[l.addFirst( "one" );

[l.addFirst( "two" );
System.out.printin(ll);

/I Like "peeking" at the top of a stack:
System.out.printin(ll.getFirst( ));

/I Like popping a stack:
System.out.printin(ll.removeFirst( ));
System.out.printin(ll.removeFirst( ));

/] Treat it like a queue, pulling elements

/I off the tail end:
System.out.printin(ll.removelLast( ));

/I With the above operations, it's a dequeue!
System.out.printin(ll);

public  static void main(String[] args) {
/I Make and fill a new list each time:

basicTest(fill( new LinkedList( )));
basicTest(fill( new ArrayList()));
iterMotion(fill( new LinkedList()));
iterMotion(fill( new ArrayList()));
iterManipulation(fill( new LinkedList()));
iterManipulation(fill( new ArrayList( )));
testVisual(fill( new LinkedList()));
testLinkedList( );
}
Y i~
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h T RTEIERAREYE, FeAi1il basicTest( )#! iterMotion( )i/ T

—EETTVE . HARTRATE TR, HEHBRAHE. AN, PP RAR
ANEZIRFUE., BREFPZAT, NS java.sun.com 225 IDK [#13C
R, A AT R SE B

O, R RE— NN INE T WX AN N a7 RE T R AR L BTG 16
W, AR AE 28 e R B AL (LR 2RS0T, XAl
WG FEAMES) o WHRTF R IAEE LA — 2L 1, 238 i e () PE g
TN =746, A4 ArrayList f1 LinkedList 2 [5][K) 74 g 2 fil w2
AW AEET o MRTEEAIF M4 REZ A DG E X FE—Fh
“OESET NGRS eI g, A 3D IR 2 ST .

F LinkedList ff—/ %

“H(stack)” ATB RN “JREEEH” (LIFO)M A g . widil, &Ja
AN IR BERR IR, S “H R, AR Java A gy
B, RIEEFITR R AR TG4 E Object, JFrLARRE(/R K A Object 1))
HE, 75 DU Ag A 200 38 R PR AR P AT SR A A

LinkedList ()7 ik RE ELELSCHLE I ZhRE,  PrLUIRSE 4] LA Stack
I E A LinkedList. {EREAT—M0 “F” [1SERELERATHERFH VI
A

/I: c11:StackL.java

/I Making a stack from a LinkedList.
import com.bruceeckel.simpletest.*;
import java.util.*;

import com.bruceeckel.util.*;

public  class StackL {
private  static = Test monitor = new Test();
private  LinkedList list = new LinkedList();
public  void push(Object v) { list.addFirst(v); }
public  Object top() { return list.getFirst(); }
public  Object pop() { return
list.removeFirst(); }
public  static void main(String[] args) {
StackL stack = new StackL();
for (int i=0;i<10;i++)
stack.push(Collections2.countries.next( ));
System.out.printin(stack.top( ));
System.out.printin(stack.top( ));
System.out.printin(stack.pop());
System.out.printin(stack.pop());
System.out.printin(stack.pop());

monitor.expect( new String[] {
"CHAD",
"CHAD",
"CHAD",
"CENTRAL AFRICAN REPUBLIC" ,
"CAPE VERDE"

b;
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}
Y I~

WERR AR R e, AR K AE T o YR R 2 —A
#i5 LinkedList 101 7 L2 RS E 2 Java 1.0 KFERE
AR B Stack 1),

H LinkedList ffi—/ B\

FAFI(queue)E—A “seiksdet” (FIFO) % %s. thmiie, R imdt 4
VOIS 25, AT — A B AR PE K o i DGR TBCAR VG P M-, 3t A2 R 7 1
. LinkedList 13 3 BASI I DIRERI 7V, P LUt RER: 41
Queue K.

/I: c11:Queue.java

/I Making a queue from a LinkedList.
import com.bruceeckel.simpletest.*;
import java.util.*;

public  class Queue {
private  static  Test monitor = new Test();
private  LinkedList list = new LinkedList();
public  void put(Object v) { list.addFirst(v); }
public Object get() { return list.removelast(); }
public  boolean isEmpty() { return
list.isEmpty(); }
public  static void main(String[] args) {
Queue queue = new Queue();
for (int i=0;i<10;i++)
gueue.put(Integer.toString(i));
while (!queue.isEmpty())
System.out.printin(queue.get());

monitor.expect( new String[] {
"o
npn
non |
ngn |
g
nge |
"G
wn
ngn |
ngr
D;
}
Y I~

ek Z b LinkedList {1~ deque (XU BAS) . "E1REEAA,
SRR AT UL 5 A AR T 58 o
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Set IR

Set 18 g2 Collection [, FrUABGIMA List, & B HIM
IRE. skbr b Set #iffisLszmt & — Collection— - UARid 47 4 75 A
ST . (XA ERMEZESMENTERIEH: REANFMIT . )Set 4
i 2 HAA AR RME O SR S5 (W 510 “AE” S AT A P E e ?
XA LR ST A, AT SRR

Set (#:1) A Set BN ICHEAIEME—1); 0,
Set 2 A& EnidtLm. ZAEn Set,
Object 7i5¢ X equals( ), XFEARERRH
X EME—M: . Set [E: 1 F1 Collection [
— Rt Set M4 AR T 2 WA

KAEME U
HashSet* FAA AR BT ) Set. Bk

HashSet i [{) Object i£15 & X
hashCode( ).

TreeSet MNP Set, HREE— B . IXFR
HAEM Set ML —MHFFPA T .

LinkedHashSet >/t il HEE L 1K) Set, % HashSet
(JDK 1.4) AT RS, M REORAF T 2= 4t N gk 25 1 i 7
(FNE). H Iterator i) Set (1),
B AR AT AT U A

X BB Y Set KIATA vk, T e DA Collection
FIE e R E, FrCLRri Al Nl F e gdiid 7o BE, & EBE R
Set 5 AR Ty

/I: c11:Setl.java

/I Things you can do with Sets.
import com.bruceeckel.simpletest.*;
import java.util.*;

public class Setl{
private  static = Test monitor = new Test();
static void fill(Set s) {
s.addAll(Arrays.asList(
"one two three four five six seven" .split(
“)));

}
public  static void test(Set s) {

/I Strip qualifiers from class name:
System.out.printin(
s.getClass( ).getName( ).replaceAll( "W+,

);

fill(s); fill(s); fill(s);

System.out.printIn(s); // No duplicates!
/I Add another set to this one:
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s.addAll(s);

s.add( "one" );
s.add( "one" );
s.add( "one" );

System.out.printin(s);
/I Look something up:
System.out.printin( "s.contains(\" one\ "):" +
s.contains( "one" ));
}

public  static void main(String[] args) {

test( new HashSet());

test( new TreeSet());

test( new LinkedHashSet( ));

monitor.expect( new String[] {
"HashSet"
"[one, two, five, four, three, seven, six]"
"[one, two, five, four, three, seven, six]"
"s.contains(\" one\ "): true"
"TreeSet"
"[five, four, one, seven, six, three, two]"
"[five, four, one, seven, six, three, two]"
"s.contains(\" one\ "): true"
"LinkedHashSet"
"[one, two, three, four, five, six, seven]"
"[one, two, three, four, five, six, seven]"
"s.contains(\" one\ "): true"

D
}
} I~

HA1: Set B VLR M LE, ERITEN, RtaE 2, [
—/Mi, Set HAZW—AsLfil.

PRIz, fRatss &0 HashSet {425 % i v & Al TreeSet
A1 LinkedHashSet (11, X KA EAT 12 AR 5 R A7fif A1
AR ITTEMN. (TreeSet H T iy a1 54549 Tred-black tree
data structurel] k4o HE?, 1 HashSet A T “ & i 4k
MmEth” ES % LinkedHashSet 7F 3 H EU8 SR 32 5 A i) s
[, H2edEEEGRHEERRRATTENBANT . YRS A AN
s, —EEadfE, Set EAA —ANHIW LA AP KA TR ke, 1
Wi AR L2152, Comparable #:10, 3 HE X compareTo( )7
o T EZ

/I: c11:Set2.java

[/l Putting your own type in a Set.

import com.bruceeckel.simpletest.*;
import java.util.*;

public class Set2{

private  static = Test monitor = new Test();
public  static Setfill(Set a, int size) {
for (int i=0;i<size;i++)

a.add( new MyType(i));
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return  a;

}
public  static void test(Set a) {

fill(a, 10);

fill(a, 10); /[ Try to add duplicates
fill(a, 10);

a.addAll(fill( new TreeSet( ), 10));
System.out.printin(a);

}

public  static void main(String[] args) {

test( new HashSet());

test( new TreeSet());

test( new LinkedHashSet( ));

monitor.expect( new String[] {
[2498613750]
"©,8,7,6,5,4,3, or"
"0,1,2,3,4,5,6, 97"

D

}
Y I~

P SAEART R 5 R IR B 2 X equals( )1 hashCode( ).
Jow e A Set, 1AM % e X equals( ), HiE AL “EHEN%
it HashSet” 1560, -4 T2 L hashCode( ) (i ik /& &
XA, KR HashSet /& Set [ & ik). (HIEME R —Fhgnfs
KWk, RN ZAEES equals( )1IHEN{E hashCode( )ES T . X
AN R AE AR TE 1 i 1B AR IR AR T

HEN, A compareTo( ) EiiH “fisHT” 1) return i-
i2, HARIXE— MR LR gmFRe R, (H2u R i fi2 452
“unsigned” int [1Jifi(Java B %A, 1EIE1FX RK'EH), BEEERE
W LAEM . /& Java [ singed Int B4 T, FAERANT, AiE
FkFZ "4 signed int (2. 0 i xe—/\ﬁj(El’JE’*%ﬁﬁﬁj =
IRKHI R, o i—F isuit, HRP—ANAE, TR A
T

SortedSet

SortedSet( 17 TreeSet iX— /LA H) o E — 20 7.
X1} SortedSet #: 1% T —%L57k:

Comparator comparator( ): i&[7| Set Jiiffi ) Comparator
X%, 8iE H null 2R e H Object HAMHET 7%,

Object first( ): & HE/NFITTE,

Object last( ): &k[HlEH KIIITE.
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SortedSet subSet(fromElement, toElement): iz 7| Set 1) -
%, H Rt %N fromElement J1453] toElement - (145
fromElement, A5 toElement).

SortedSet headSet(toElement)
# N/ T- toElement.

SortedSet headSet(toElement)
#N KT fromElement.

N AR R s

/I: c11:SortedSetDemo.java
/I What you can do with a TreeSet.
import com.bruceeckel.simpletest.*;
import java.util.*;
public class SortedSetDemo {
private  static  Test monitor =
public  static
SortedSet sortedSet =
"one two three four five six seven
eight" .split( """ )));
System.out.printin(sortedSet);
Object
low = sortedSet.first( ),
high = sortedSet.last( );
System.out.printin(low);
System.out.printin(high);
Iterator it = sortedSet.iterator( );
for (int i=0;i<=6;i++){
if (i ==3) low = it.next();
if (i == 6) high = it.next();
else it.next();
}
System.out.printin(low);
System.out.printin(high);

. Ix[F] Set (4R, HARITHR

: k7] Set (4R, HAMRITH

new Test();

void main(String[] args) {
new TreeSet(Arrays.asList(

System.out.printin(sortedSet.subSet(low, high))
System.out.printin(sortedSet.headSet(high));
System.out.printin(sortedSet.tailSet(low));
monitor.expect( new String[] {

"[eight, five, four, one, seven, six, three,

two]"
"eight"
"two" ,
"one" ,
"two" ,
"[one, seven, six, three]"

"[eight, five, four, one, seven, six, three]" ,

"[one, seven, six, three, two]"

D
}
Y i~
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1, SortedSet F/EE “HIEXTGLLANI” , MAE “Hh AN
FP7 BEATHEY

Map HZhiEe

ArraylList e il R HECAAE— NG5 BB T kR, FrCAN MR
XCEYE, BB TR R IR . B, A0 R AR AR HoAh o —
KGR P H) BB TG, I GEE A ? Mt — M. B
PRUER “IERUR G — MR AARIIXS S o A% HINARTE map,
dictionary, ©% associative array il & —MAER BN, BEFETA B
HEATPRE ) T B (37— /¢ AssociativeArray.java B i & H — M
BB T). W& EUE, ©F LBt — ArrayList, (HEAHE
Ty MM — IR ERN G X 2 REE PR T

X—HE&7E Java 1 &S Map. put(Object key, Object value)
Tkt Map BLEn-—AME, I B AME R B (IR A R AT 6 4)
KRR, S5, get(Object key)ih<x ik [n] 5 2 A G HIE
Rt mT LU containsKey( ) A1 containsValue( )JIi{ Map 27
BB A A R

Java trifESSE AT 4F JLF Map: HashMap, TreeMap,
LinkedHashMap, WeakHashMap, ./ IdentityHashMap.
EATASEEL T Map 2R 1, (H &4 A7 07 A A R 1 22 57
IXEE T FARIIAE, 2R, Fra MRS pair BN, A G e
KA, LAy v e B (R AR S5

PEREZ Map AT Z T — AN K @, an ) sniE get( )B4 LAE

(), Prmhes & (76t ) 78 ArrayList B x4 B 2418 1. X
1Es& HashMap 155, & A8 — X AN, e 7 —
PR hash code [NFRFRAERAT &M . #F1(hash) & — M,
EaMEFRA G PR E R, RGN ERRE R RE AT
MEF” ) int. hashCode( )/& Object #2511 751k, HULHTH Java
X% HBe 4 i hash code. HashMap A1 4% /¢ hashCode( )k
AT PR AT 4. IXRETERE A T A . 8

Map (f11) e — (I (B pairs), RERLAE
B T -
HashMap* LT hash £ 5HL. (HERREH |

B X —PE BRI ASREM VR EESR, AR AT IR H QR E S — A Map, IXFE At L35 B o
MIRERS, ME— 04 S A i s s . an SRR S P B, TEEAEATTR] LA 2% Donald Knuth (1) The
Art of Computer Programming, 55 (155 =% Sorting and Searching, JHET4IKAEE “3%s (KA 213R
(overflow bucket lists)” ; IXFEMAAPANIFAL: — ARSI STREBLAEGAMOLAL, AR IR R i %
[T i 815 24 1R 22 W 1]
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Hashtable. )# AL} )1 & 1 4di A\ 5 £
W fEAiE b ] LR hash £ (1)
capacity Fl load factor. wf LIl #yit
BRIECK I T PR RE

LinkedHashMap
(JDK 1.4)

1% HashMap, {H/2H Iterator 317
T 7 PRI A, e o e e NP e e A
1y (least-recently-used (LRU)
order)i@t4TViin . K T H Iterator 4,
HAbK W, HiZ HashMap #yg—
. H Iterator IEHL T, HT 2
BERRARAE WA, DAL bk o 2 B

TreeMap

BT R AR S S . MR A
5 pair B, SARIVENTZNT (R 3
Comparable i Comparator, 11l
—2=iNHAI . TreeMap K% 52, 1]
Prtg 2 & — M H Map. TreeMap
J= Map FiE—4 subMap( ) J7ik sz
Mo XATTIERELE R IREGX AN (1) — 58

T

WeakHashMap

—/> weak key If] Map, &k Lk n)
TR, e el Map BT 1
X5 WEREEAN G T/ Map 4 Ay
Bz AN, e TN H reference
g, ek S E S I R

IdentityHashMap
(JDK 1.4)

— A H==, M2 equals( )k L
(1) hash map. A&k FATTF 5 A8 F i ik
TH, 72 R AR TR B ) T

KUt Map B ECE 18 IS0 A7 IR 2 T S0 TE By S ) A
Ay, Pl BAISR U

NHIX B E| T Collections2.fill( )75k, LI AFRATTHT IV (1)

TR HcH -

/I: c11:Mapl.java

/I Things you can do with Maps.

import java.util.*;

import com.bruceeckel.util.*;

public class Map1l {

private  static
geo =

Collections2.StringPairGenerator

Collections2.geography;

private  static

Collections2.RandStringPairGenerator
rsp = Collections2.rsp;
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/I Producing a Set of the keys:
public  static void printKeys(Map map) {

System.out.print( "Size =" + map.size() + R K
System.out.print( "Keys: " ),
System.out.printin(map.keySet( ));

}

public  static void test(Map map) {
/I Strip qualifiers from class name:
System.out.printin(

map.getClass( ).getName( ).replaceAll( "W+, ,
un )),
Collections2.fill(map, geo, 25);
/I Map has 'Set' behavior for keys:
Collections2.fill(map, geo.reset( ), 25);

printKeys(map);
/I Producing a Collection of the values:
System.out.print( "Values: " );

System.out.printin(map.values());
System.out.printin(map);

String key = CountryCapitals.pairs[4][0];
String value = CountryCapitals.pairs[4][1];

System.out.printin( "map.containsKey(\" "+ key +
“\" )" + map.containsKey(key));
System.out.printin( "map.get(\"" + key +" \ ")
+ map.get(key));
System.out.printin( "map.containsValue(\"
+ value + “\" )" + map.containsValue(value));
Map map2 = new TreeMap();

Collections2.fill(map2, rsp, 25);
map.putAll(map?2);
printKeys(map);
key =
map.keySet( ).iterator( ).next( ).toString( );
System.out.printin( "First key in map: " + key);
map.remove(key);
printKeys(map);
map.clear();
System.out.printin( "map.isEmpty(): " +
map.isEmpty());
Collections2.fill(map, geo.reset( ), 25);

/I Operations on the Set change the Map:
map.keySet( ).removeAll(map.keySet());
System.out.printin( "map.isEmpty(): " +

map.isEmpty());
}

public  static void main(String[] args) {
test( new HashMap());

test( new TreeMap());

test( new LinkedHashMap());

test( new ldentityHashMap( ));

test( new WeakHashMap());

}
Y I~

PrintKeys( )#! printValues( )AMHEEAEHSCH T H, iy Hikos
TERES Map 45 Collection. KeySet( )55k [H T —A
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Map 8T 41507 Set. values( YR =A%, BRI H Map 11
fEFr 4l R Collection. (ViR BELUEME—I1, TEHI LA E

5. )i TiXL Collection [1)5 & # 2 Map, Hitx} Collection [#)1F:
MBS 2] Map L.

BNk, AR RHORIE T — T & F Map 1#4E, REHRAMIET —F
Map.

z—A-N H HashMap 1061, 48—, EFA S /M Java
Random E[FEHLEFERF . EBRASI N, C N —A 0 FAitl
SIRIREALE . AN IR IR — AR, i DAFRATT L B — N B LB A
DA IRECGR T LL T o BHEPA X GOk, ] HashMap IEGiE.
(iX B % map at2 Math.random( ) iR [ BENLEL,  LL XA
FHILIIREL) :

/I: c11:Statistics.java
/I Simple demonstration of HashMap.
import java.util.*;

class Counter {

int i=1;
public  String toString( ) { return
Integer.toString(i); }
}
public class Statistics {
private  static Random rand = new Random();
public  static void main(String[] args) {
Map hm = new HashMap();
for (int i=0;i<10000;i++) {
/I Produce a number between 0 and 20:
Integer r = new Integer(rand.nextint(20));
if (hm.containsKey(r))
((Counter)hm.get(r)).i++;
else
hm.put(r, new Counter());
}

System.out.printin(hm);

}
Y I~

main( )& iEYIEE g Integer, Xt HashMap i 15
reference "JH 7. (B#AREAEME primitive, H BN 21
reference. )containsKey( )i &iX Mg N CAERSE T (1
BEUL, FREHBIXAEL) . WIRERE T, get( ) ikt ik [A] S ax A
FICHCME, e/ Counter X/ 4. Counter J&—/it-%ias, £4k%)
—ANBELE I g, BN T AR
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WA R R)XAE, put( ) Tkt HashMap B ffdi—AN 8
pair. Counter < Az & i EWILEM N 1, XERRF KGN
TIXANEALEL

AR AN % HashMap, HEATHIEE 7. HashMap () toString( )
D7k iR —A pair, ARG RSN toString( ) ik,
Integer.toString( ) /yiko & fise ik T, XFERRER 1
Counter 1] toString( ) T . N & FEIas T HH -

{15=529, 4=488, 19=518, 8=487, 11=501, 16=487,
18=507, 3=524, 7=474, 12=485, 17=493, 2=490, 13=540
9=453, 6=512, 1=466, 14=522, 10=471, 5=522, 0=531}

W R AT, N AZEH Counter 2508, 14 E MIThAEIR KA
Integer ) wrapper i, JfF 4 AH int 2 Integer W¢? 4, L3k
fTPRREREIT int, [0 2688 U AERT Object Xf %, i T ik, 1Ry
2NN % wrapper 25, BG4 T LGRS0 primitive A 28
{EE%] Java ) wrapper ZSfit, R RE MR HAME SR e
ITHIIEM, AR EEXAME R . e it— B a8 T —4> wrapper 2£
W%, RHEUARBRERME T . XA RS, Integer 1)
wrapper JE RN 1. I AFRATTI BB A — N R A peIX A 1)

SortedMap

SortedMap(}1f5 TreeMap iX— /ML) S € 2 A7, BX
AN OB A — S D RE I VA T

Comparator comparator( ): [ Map fifii 1
comparator, %20 Object & 17 EmiE, WERE null,

Object firstKey( ): i&[F[5H— Vi,
Object lastKey( ): 21l 5 — M,

SortedMap subMap(fromKey, toKey): i[7ix4> Map [#]—4 71
£, HE I\ fromKey 71453 toKey b ik, GGHTE, AMUIEEE.

SortedMap headMap(toKey): iz [1ix4> Map fj—/ 74, Hi

%1/hT toKey.
SortedMap tailMap(fromKey): i2[7iX/> Map 11—~ 14, Hg
BIRT%T fromKey.
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XA, 5% SortedSetDemo.java, 't~ T TreeMap
(I LB I L g -

/I: c11:SimplePairGenerator.java
import com.bruceeckel.util.*;
[limport java.util.*;

public class SimplePairGenerator implements
MapGenerator {
public  Pair[] items = {

new Pair( "one" , "A"), newPair( "two" , "B"),

new Pair(  "three" , "C"), newPair( “four" , "D"),
new Pair(  "five" , "E"), newPair( "six" , "F"),
new Pair( "seven" , "G"), newPair( "eight" , "H"),
new Pair(  "nine" , "I" ), newPair( "ten" , "J")

3
private int index =-1;
public  Pair next() {
index = (index + 1) % items.length;
return items[index];

public static  SimplePairGenerator gen =
new SimplePairGenerator( );
Y I~

/: c11:SortedMapDemo.java

/ What you can do with a TreeMap.
import com.bruceeckel.simpletest.*;
import com.bruceeckel.util.*;

import java.util.*;

public class SortedMapDemo {

private  static  Test monitor = new Test();
public  static void main(String[] args) {
TreeMap sortedMap = new TreeMap();

Collections2 fill(
sortedMap, SimplePairGenerator.gen, 10);
System.out.printin(sortedMap);
Object
low = sortedMap.firstkey( ),
high = sortedMap.lastKey( );
System.out.printin(low);
System.out.printin(high);
Iterator it = sortedMap.keySet( ).iterator( );
for (int i=0;i<=6;i++){
if (i==3)low =it.next();
if (i == 6) high = it.next();
else it.next();
}
System.out.printin(low);
System.out.printin(high);
System.out.printin(sortedMap.subMap(low, high)) ;
System.out.printin(sortedMap.headMap(high));
System.out.printin(sortedMap.tailMap(low));
monitor.expect( new String[] {
"{eight=H, five=E, four=D, nine=I, one=A,
seven=G," +
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" six=F, ten=J, three=C, two=B}" ,

"eight"
"two"
"nine"”
"ten"
"{nine=Il, one=A, seven=G, six=F}" ,
"{eight=H, five=E, four=D, nine=I, " +
"one=A, seven=G, six=F}" ,
"{nine=I, one=A, seven=G, six=F, " +
"ten=J, three=C, two=B}"
D
}
Y N~

XH, pair &% key PG . T TreeMap A7 RS,
e “PrE” SR AR, FrURE BLZSREICE S — MR G — AN i,
PLACE T4

LinkedHashMap

Jy T, LinkedHashMap X1 & 5 #4E T hash, 1y ELii [
[ (printin )< )3 Map, T DMREER BIIX AN IS RE ) ib 4 144
NI [A] pair. BEAk, fridn] LLE LinkedHashMap (1944 i e 2T
M TRCE, ke T U5 i LRU(least-recently-used) &, X
FEIR BV 1) 3 1 70 3% (7] ) AR 2 0 R R 2 5% 52 ) it 2 B A1) ) e
ko IXFE, ARSNGB AP AR SR S T . R
X B i s T IX AR

/I: c11:LinkedHashMapDemo.java

/' What you can do with a LinkedHashMap.
import com.bruceeckel.simpletest.*;
import com.bruceeckel.util.*;

import java.util.*;

public class LinkedHashMapDemo {

private  static  Test monitor = new Test();
public  static void main(String[] args) {
LinkedHashMap linkedMap = new LinkedHashMap();

Collections2.fill(
linkedMap, SimplePairGenerator.gen, 10);
System.out.printin(linkedMap);
/I Least-recently used order:
linkedMap = new LinkedHashMap(16, 0.75f, true );
Collections2.fill(
linkedMap, SimplePairGenerator.gen, 10);
System.out.printin(linkedMap);
for (int i=0;i<7;i++) /I Cause accesses:

linkedMap.get(SimplePairGenerator.gen.items][i].key) ;
System.out.printin(linkedMap);

linkedMap.get(SimplePairGenerator.gen.items[0].key)
System.out.printin(linkedMap);
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monitor.expect( new String[] {

"{one=A, two=B, three=C, four=D, five=E, " +
"six=F, seven=G, eight=H, nine=I, ten=J}" ,

"{one=A, two=B, three=C, four=D, five=E, " +
"six=F, seven=G, eight=H, nine=I, ten=J}" .

"{eight=H, nine=I, ten=J, one=A, two=B, " +
"three=C, four=D, five=E, six=F, seven=G}"

"{eight=H, nine=I, ten=J, two=B, three=C, " +
"four=D, five=E, six=F, seven=G, one=A}"

D
}
} i~

PRAT LARE P it A 21, g (DU B2 pair sl A, L

LRU it (HZAUX T M BN e 2 m, R =" eigs 2 1

BASIIR i Sk o B HBRATIVT ) T HAMARAZ )R, 8 X 2SI )5
27

H78E k5 Hash %

Statistics.java [ 722 Integer k7524 HashMap (14,
TeR& THT N LA —DIThEE, BRI FRER IEH iz fT. (H)2
MM B OSSR S I, sasA—n@ 7. e — NS
T ZGc i, 7R Groundhog # Prediction X4 A% . Xl
IR, RN, AR5 Groundhog 4fESE,
Prediction 41 1.

/I: c11:Groundhog.java
/I Looks plausible, but doesn't work as a HashMap
key.

public class Groundhog {
protected int  number;
public Groundhog( int n){number=n;}
public  String toString( ) {
return  "Groundhog #'  + number;

}
Y I~

/I: c11:Prediction.java
/I Predicting the weather with groundhogs.

public class Prediction {
private boolean shadow = Math.random() > 0.5;
public  String toString() {

if (shadow)
return  "Six more weeks of Winter!"
else
return  "Early Spring!"
}
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Y I~

/I: ¢11:SpringDetector.java

/[ What will the weather be?

import com.bruceeckel.simpletest.*;
import java.util.*;

import java.lang.reflect.*;

public class SpringDetector {
private  static  Test monitor = new Test();
/I Uses a Groundhog or class derived from
Groundhog:
public  static void
detectSpring(Class groundHogClass) throws
Exception {
Constructor ghog =
groundHogClass.getConstructor(
new Class[] { int . class });
Map map = new HashMap();
for (int i=0;i<10;i++)
map.put(ghog.newlnstance(

new Object[]{ new Integer(i) }), new
Prediction());
System.out.printin( "map=" +map+ "\n" );
Groundhog gh = (Groundhog)
ghog.newlnstance( new Object[]{ new
Integer(3) });
System.out.printin( "Looking up prediction for "

+gh);
if (map.containsKey(gh))
System.out.printin((Prediction)map.get(gh));
else
System.out.printin( "Key not found: " + gh);
}
public  static void main(String[] args) throws
Exception {
detectSpring(Groundhog. class );
monitor.expect( new String[] {
"%% map = \\{(Groundhog #\d=" +
"(Early Spring!|Six more weeks of Winter!)" +

OO

"L(;oking up prediction for Groundhog #3" ,
"Key not found: Groundhog #3"
1

Y -

£~ Groundhog # — AR UE, XEERE AT UHIXF T, “4Ak
5 Groundhog #3 H><Hc] Prediction” , 7t HashMap H.[i#
#k Prediction 7. Prediction 2t 7 —/ /] Math.random( )
¥Iis1L boolean fi, Fl—/ANE4s FLEH 1 H oK) toString () ik,

detectSpring( )% i reflection 1177 {64 Groundhog =t/ Ik
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AR, I HA LT XA LR R R R R, B i)
Mma, WRZEgK Groundhog 1916, HXFESIRINT. TATH
Groundhog 152 #15%(f] Prediciton & HashMap. % N k&A%
{16l HashMap, XFEREEAER B)'E BRI T AR5 TN
FriFCh #3 ) Groundhog k7 #k Prediction | (‘EH &/ Map H
1)

IR B, E R AN AEIBAT . BElH7E, Groundhog & 4kK
Object MR (W RRAFRIHE A, EHt A shdk &R, HAn
HH2EE k% Object). XA, %41 hash %% 1 Object 1)
hashCode( )/ERT), B GO IXHUEN S0 WAtk XFF
Groundhog(3) 15— 452611 hash < 5 H 5 ANz hash
M. 1M J5H EATRATH R AR,

VPRSI, IR 8 S — &G hashCode( ). HZRR
AR EAE S —18E, #iH S Object () equals( ) HiktLE S T, &N

=AY, HashMap 2] equals( )50 i (R g AN 2 B 2 L
T e A 55

— M EIER equals( )2 LL R Tk

1. &M SR x, x.equals(x) %42 true (1.

2. R XMEM x My, W y.equals(x)/E true 1, 4
x.equals(y) th %22 true 1.

3. fEibtE: SHEM x, y Mz, QR x.equals(y)/e true 1, H
y.equals(z) 22 true [1], 4 x.equals(z)tL A% 2 true 1.

4. —HWE: WA x Ay, Gn SO SR 5L IR TR SR RS R &
o, AL Z IR x.equals(y), ' #ELI0—EhiR A
true & false.

5. STALATAEZ 1 x, x.equals(null) 2475 7] false.

L) Object.equals( )} L& i FLlb LB AN G bk, i i—A>
Groundhog(3) &A% T % —/ Groundhog(3). Kk, WifiRid
0 E 25 12524 HashMap 8k a8, R 253
hashCode( )l equals( )#4 S 7, HE T IHIX T

/I: ¢11:Groundhog2.java
/I A class that's used as a key in a HashMap
/I must override hashCode() and equals().

public class Groundhog2 extends Groundhog {
public Groundhog2( int n){ super (n);}
public int hashCode() { return  number; }
public  boolean equals(Object o) {
return (0 instanceof  Groundhog?2)
&& (number == ((Groundhog?2)o).number);

}
Y I~
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/I: ¢11:SpringDetector2.java

/I A working key.

import com.bruceeckel.simpletest.*;
import java.util.*;

public class SpringDetector2 {

private  static = Test monitor = new Test();
public  static void main(String[] args) throws
Exception {
SpringDetector.detectSpring(Groundhog2. class );
monitor.expect( new String[] {
"%% map = \\{(Groundhog #\d=" +
"(Early Spring!|Six more weeks of Winter!)" +

( )?2){103\}"

"Looking up prediction for Groundhog #3"
"%% Early Spring!|Six more weeks of Winter!"

D
}
Y i~

Groundhog2.hashCode( ) 4L\ groundhog I#/75 % hash %,
I HIRPEXAN T . fEIXANMEPE, 27 RE M groundhog A
A TTS . HashCode( ) AT RAR— & ZaR [A]—ANE— 1 bR il
FFOXFFEZ RS E EEIAVRT), "2 equals( ) Jrikat b
REVHEA i T PR SR R AHSE T o XA equals( ) 2R
groundhog [¥/7 5 KAEAIWH, Prilin HashMap (185G W47
SHIFE K Groundhog?2 (135, FEemhiss 1.

A8 equals( )i g kA T 240E A2 Groundhog2 M (H T
FEiET instanceof JCHE ), (HSLPr B e IHHUE T —AM@ 4
Ry, Wi d— IR ZOEAE null 11, KOG WERE S W21l 2
null /1%, instanceof % ix[1| false. 152 H EM HA K=,
equals( )it Zi4E ghNumber 34T HL T o R0 DUNFE 75 L B
B, WAAEZBITIER T .

# HashSet H{fH A &X S pr v & i, [F4e T HashMap
B S AH [ 11

¥ ## hashCode( )

H T AR AN 7 S AR R 1) R IR 7 ) BIIH T — /B e e URIRATT,
WRIEAE S5 hashCode( )fil equals( )ik, w5 E 4514
(HashSet, HashMap, LinkedHashSet, = LinkedHashMap)
UL I A BB . H o AR AN UF IR R TT 58, AR DA 25N 1
HIEH A5 K 90 5 IS AEB AT I
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AN AT A B ES]: EEE N EoRER S — S, Al
TreeSet 5k TreeMap thEfiXfF=E. R, RWATELSEEIL— MR A G
") Map. XAMarde s, s&fde X—1<ik[H Map.Entry X544
") Map.entrySet( ) 5%, A4 Map.Entry & X—/-# 1) MPair
XK. EHIEIKZ TreeSet Hiil, #ifix LEM) equals( ), JfHSEHL
Comparable:

/I: c11:MPair.java
/I A new type of Map.Entry.
import java.util.*;

public class MPair implements Map.Entry, Comparable
{

private  Object key, value;

public MPair(Object k, Object v) {

key = k;

value = v;

public Object getKey() { return  key; }
public Object getValue() { return value; }

public Object setValue(Object v) {
Object result = value;
value = v;

return result;

public  boolean equals(Object o) {
return  key.equals(((MPair)o).key);
}

public int compareTo(Object rv) {
return
((Comparable)key).compareTo(((MPair)rv).key);

}
Y I~

W, B FOBERTHA, P E e mT BLE E R,
N A%t ArrayList 523> Map.

/I: c11:SlowMap.java

/I A Map implemented with ArrayLists.
import com.bruceeckel.simpletest.*;
import java.util.*;

import com.bruceeckel.util.*;

public class SlowMap extends AbstractMap {

private  static  Test monitor = new Test();
private  List

keys = new ArrayList(),

values = new ArrayList();

public  Object put(Object key, Object value) {
Object result = get(key);
if ('keys.contains(key)) {
keys.add(key);
values.add(value);
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} else
values.set(keys.indexOf(key), value);
return  result;

}
public  Object get(Object key) {
if ('keys.contains(key))
return  null ;
return  values.get(keys.indexOf(key));
}
public Set entrySet() {
Set entries = new HashSet();
Iterator
ki = keys.iterator( ),
vi = values.iterator( );
while (ki.hasNext())
entries.add( new MPair(ki.next( ), vi.next( )));
return entries;
}
public  String toString( ) {
StringBuffer s = new StringBuffer( "),
Iterator
ki = keys.iterator( ),
vi = values.iterator( );
while (ki.hasNext()) {
s.append(ki.next() + "=" +vi.next());
if (ki.hasNext()) s.append( )
}

s.append( 1)
return  s.toString();
}

public  static void main(String[] args) {
SlowMap m = new SlowMap();
Collections2.fill(m, Collections2.geography, 15 );
System.out.printin(m);
monitor.expect( new String[] {
"{ALGERIA=Algiers, ANGOLA=Luanda, BENIN=Porto-
Novo," +
" BOTSWANA=Gaberone, BURKINA FASO=0Ouagadougou,
"o+
"BURUNDI=Bujumbura, CAMEROON=Yaounde, " +
"CAPE VERDE=Praia, CENTRAL AFRICAN

REPUBLIC=Bangui," +

" CHAD=N'djamena, COMOROS=Moroni, " +
"CONGO=Brazzaville, DJIBOUTI=Dijibouti, " +
"EGYPT=Cairo, EQUATORIAL GUINEA=Malabo}"
D
}
Y i~

put( ) H 2T AE AT N ) ArrayList. main( )& 28800147
El—/~ SlowMap, JfLAIGIEY] & B HE TR,

KBRS REAL, &N Map JFASERAE. (EEBHRE 4 T
Uity, SlowMap AuHERR, BT AUERIGAT B, S AEHE.
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Il ) AE B R B I Sk By SEROHESIRE BRI, P DU BRI — A
ANk, TR R R K

BN B TS B LR IR P bR RV . F T n) A A
AR b, ASATA T T L Fix AN I, e HELr, AR5
]l Collections.binarySearc( )i T &k (K EN G S/ — 1%

>, e ENEEIEAN ).

HINGER S, EREEE, RAHE T, W IRICHEABIRA IR
RERFEBIRITT o IEQIAE /TP, B2 SR B 45k, Prl3k
I e R R E B (ERIRYE “#NER” , mAREAS). i, &
FIEYL T, B 2 RO ANBE AN, BT LUK B A )
Map ZReAA R ECE R pair, B EeE XA M NG e T,
S AT E?

BRAE, ALk XSS — M, R
BCAE I RRR VI R B . XA ST IER hash 2. &2 i1 Object
& X[ hashCode( )4 (v EHURFAIARTE, SU2ESI L), 1
AT RATE L ERIREER I e LB E S XA LT« B e KA
(1), s RVFZ AN A —A hash $. Wt 2 diamimE. T2
M2 KA IR EE T s A RS BB AN E BT

P A $IS R TS hash 00T 4611, 5556 2 )5 XA 54l B e
7o G0 FEHE R AL RE S A DR AN = A2 ph o (A X S 2 [ 1 h, A
ZOEHTRER), A EBEA “Baiglmil” , AiX 2R .
WHEAFOLR, MhREH “4MEEE(external chaining)” APEK: gl It
ASEHBIR XS, AR M ER5R. REFH equals( )7
EANFIR P —A— k. 48R, XD RE N, (HURE e
XA, B hash Hogh o N LA G XFE, 5T 3A P51
e, FRAEIRBRIBE R A4, ARG LA A% . XRESTIITEL, TmiX
& HashMap At A AR T .

FRIEIXA RN AR 5, IREBER] hash SEBL—AME . Map 1 :

/I: c11:SimpleHashMap.java

/I A demonstration hashed Map.
import java.util.*;

import com.bruceeckel.util.*;

public class SimpleHashMap extends AbstractMap {
/I Choose a prime number for the hash table
/I size, to achieve a uniform distribution:
private  static final int SZ=1997;
private  LinkedList[] bucket = new LinkedList[SZ];
public  Object put(Object key, Object value) {
Object result = null ;
int index = key.hashCode() % SZ;
if (index < 0) index = -index;
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if (bucket[index] == null )
bucket[index] = new LinkedList();
LinkedList pairs = bucket[index];
MPair pair = new MPair(key, value);
Listlterator it = pairs.listlterator( );
boolean found=  false ;
while (it.hasNext()) {
Object iPair = it.next( );
if (iPair.equals(pair)) {
result = (MPair)iPair).getValue( );
it.set(pair); /I Replace old with new
found = true ;
break ;

if (‘found)
bucket[index].add(pair);
return result;

}
public  Object get(Object key) {
int index = key.hashCode() % SZ;
if (index < 0) index = -index;

if (bucket[index] == null ) return null
LinkedList pairs = bucket[index];
MPair match = new MPair(key, null );

Listlterator it = pairs.listlterator( );
while (it.hasNext()) {
Object iPair = it.next( );
if (iPair.equals(match))
return  ((MPair)iPair).getValue( );
}

return  null ;

public Set entrySet() {
Set entries = new HashSet();
for (int i=0;i< bucketlength;i++) {
if (bucket[i] == null ) continue ;
Iterator it = bucket][i].iterator( );
while (it.hasNext())
entries.add(it.next( ));

}

return entries;

public  static void main(String[] args) {

SimpleHashMap m = new SimpleHashMap();
Collections2.fill(m, Collections2.geography, 25 );
System.out.printin(m);

}
Y I~

H17- hash 3R “HEAL” W H R bucket(fifi), PIEAEIZA hash
RV B4 bucket. 72 BCF21E, bucket I%H
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WH AN e LinkedList (0541, XA
LinkedList & 45 i v Bt S EiEn g list 155 .

put( )1REMEE AR null, 2, WERECLAE list Bmiih, i
JE ST G AR IE . R [FHME result 242501461404 null, (H24
RAE list HUADUBER G, Ea FoprBe B IX A

put( )F! get( )HEs —F 3482 4 ) hashCode( ). Uik
hashCode( )iR[FIf{) /2 3 1ih, i EHIEA B He s E . %
H, EHBAR AN ZAEIE, I DL € ZHEIXY pair 112
bucket [MFAME o XA B IS nall (35, w5
HulrcERE hash 26X H, KA 7 —/V80 LinkedList Sk £F
HIXX] pair. (H2— Mo T 2EeilE list, HELMAEREILE, MR
H, HABEeIAMERS result, FAFERREZIHK . found 715t
PRI RILIH ) pair, WREEI, EaH pair N3 list 1
Jeo

eI, get( )MAUE[FE put( YIARARERL, SRRV Lk,
index & H k1T bucket 4L IO &1, R XEA
LinkedList, ©iidtiTi%R, AREHHBE—ITHCH.

entrySet( ) S HEAM list, JFH—A—"Hulbfri s, REHES
FInREELR R Set. HEXAN LR, EtEE: Map B
T, TRWERHATH AN T .

% HashMap HEeIE &

PRI AN W, RS TR LA ARE:

Capacity: hash X5 bucket [f%= .

Initial capacity: % hash K, bucket %5 . HashMap fI
HashSet #i 4 fsil k45 € Initial capacity HI#)id sk % .

Size: 47 hash £ 0 F & .

Load factor: size/capacity. load factor 4 0 £ /RiXiE—PaEE,
0.5 TR E— MR, DU, — MdiRERSH B
S, DRI AR P T8 52 2 B AT PR (1L A FH R AR 25 3 D P I e 2 LU A
12). HashMap 7! HashSet #if¢fit T figf5 & load factor ik i

OSSR W TR 1A — AN A hash buckets 93 H L (40372 M) Java 55 BT (¥ hash SEILALE A
(KIEERURTT o WAL AR YE, BRSBTS (P A A, BT LR hash 3R K KRR — 19 80k 77 1
i, e R R BRIE T 1T get( ) AR LIV ERIE 2 02, RIRAR K — B0 A A2
Al B (%), 1IN 775 R BRI e 1tk R I 7 AR KT A ) (A7 ) g 2%t hashCode( ) 77757 4 — 44

Ei/,
. )
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2, Wat& Ui load factor 18 2IXANEL I, a2y B 30K
capacity(bucket FI%E) #InKL—4%, AR5 KA XS 55l 2081
bucket H i (X5t 2 Frif i rehash. )

Bt il N HashMap<:fii fo.75(load factor(tsl /2, 431K 3/4
WX A, ST rehash). XF EEE— AR, laod
factor 5 /5 L2 Pih, HlSE 4 BRART A7 6l 2 (R R, (R IR A Al A
WIS, XA R T, B RZHNE LT, AR H 21 A f)
(45 get( )1 put( )).

WRRaniE 2 E HashMap BLUIAEIR 20 5%, 8GR 1 i g st Y. %
£ initial capacity W — AN RAE IR/, XFEELRE T A 301
rehash 5l lrERETTAY 1. 1°

%5 hashCode( )

AR & 5niE HashMap #5087 ELeDhge, B RATAT BLE
hashCode( ) /-

G, RIS IALE bucket 22 BB TR R IOME . IXAMIE 2
T HashMap 1) capacity, load factor, LLKBEZS 85470t % %1%

=AM 51K capacity 117481k . hashCode( )ik 7] i b B gk

—DAbBE, IXFEA ETSE) bucket B4 N FR(#E SimpleHashMap f
Ferh, BATFE A HbxS bucket A i) A B -

6% hashCode( )& HEE N — miid, XM E-—M%, T feftamHx
#H hashCode( ), 'EH#SNIZIRIAIFE—/ME. X547 put( )it
HashMap (1%, hashCode( )2 —/Mi, get( )H Kimix,
hashCode( )/& % — /M, MAMREBERBOT S T Frek, Wi
hashCode( )2 T XS v A5 15, ARz il P A, T
hashCode( )%k, & UOXEeHHESEPr R —MA R,

AR, AR RN A SRR S “ME—:45 B (unique object
information)” k4:5 hashCode( )—455))E this, X4 —4MR
FEXE) hashCode( ). P —MAEOLT, RaSf—A [ —1H pair]
Hi#: put( )i HashMap, iii/i] Tix# hashCode( )2 /&, Rt AfE
XM T . SpringDetector.java XA L, T A Y

0%\ F &, JoshuaBloch ‘5if:" . JRAHMGE, kAT AP SRIHESTILANTY, (Lbin hash 219 K/D, load

factor &% /DA&FSE), R R, AIRERMNIXILR P RGEME 2 KA L, TRATNAZAEIX Rl 77 07 B A
Bk . B LIRS, A2 Fa0m 8. 24 41T, Vector (1) capacitylncrement. ¥
ANEEE, BATEASAET B H R WERARIE e B AR R B 0, B8 DGR (R bR A 43 N2tk
IR 1% 4 YR 1] (asymptotic cost of a sequence of appends goes from linear to quadratic). i &2, ThAE

T o WA XA S AR T o RARTAF |dentityHashMap, i /RKIL, REEARERE S
MEESEI ST, "
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hashCode( ) gt mx % rht, KRt/ iZE hashCode( ) Hifi
F— 2 REAR RN G 1A = LIS B

H String 284, String AN AL, W FRFR 7 (1) 24 N S AH R
String X R ol it 2 [ — P N A7 (s A PRSI « BT LAY
H new String(Thello”) 4 [ String X%, N iZiR [HIAH A
hashCode( ), X RZM L. NIHIX B 75L& PR A F 11

/I: c11:StringHashCode.java
import com.bruceeckel.simpletest.*;

public  class StringHashCode {

private  static = Test monitor = new Test();
public  static void main(String[] args) {
System.out.printin( "Hello" .hashCode());
System.out.printin( "Hello" .hashCode());
monitor.expect( new String[] {
"69609650"
"69609650"
D
}
Y I~

R, String 2RI A% 11 hashCode( )11,

frLEALE hashCode( )R KIE/EA, B UiBE XA R Wk
e AR L A e . e, XAME AT PR ANME— ), ——
FIME— 2 8], AR Z SR T E——H 240 hashCode( )F
equals( )XMELBE, XG5 NV Az 8 58 A k.

HT hashCode( )7E4: ik bucket F4L i N hs 2 BiAE AT 3E— 20 i Ab
L S EUE Y AL, LR int 51T T .

A — i 1 hashCode( ) Wiz A i34 S o AT A . i S g 8
4ZE T By, 84 HashMap 1 HashSet ()6 &85t s 9 85 v A8 — e g
X, M A hash s, HMERE ARSI 25940,

Joshua Block 7t Effective Java H.[ii(Addison-Wesley, 2001 4
W) %5 ERE S48 hashCode( ) T4 7

1.%5 int 2 & result I{—MEZHE, L1y,
2. XPRENEEEE £, (W e equals()E S H 2B FTA 3L
Papl 1), A3 At I int 2401 hash ff ¢ :

| BERTBEE | o7 |
Boolean c=(f?0:1) |
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Byte, char, c = (int)f

short, & int

'Long c = (int)(f ~ (f >>>32))
|Float \c = Float.floatTolIntBits(f);
Double long | =

Double.doubleToLongBits(f);
c=(int)(1 ~ (I >>> 32))

‘e equals( )H |c = f.hashCode( )

TR T B
equals( )1

Object

B b TR R TE E AT 3k

1. 454 I hash (8, +F5:
result = 37 * result + c;

2. 1R[] result.

3. WA —FIX hashCode( )RR%, L PRAH [F] S5 2 A2 BaAt [H] 1)
hash 8.

I T AL AN T AR 2y

/I: c11:CountedString.java

/I Creating a good hashCode().
import com.bruceeckel.simpletest.*;
import java.util.*;

public class CountedString {

private  static  Test monitor = new Test();
private  static  List created = new ArrayList();
private  String s;
private int id=0;
public CountedString(String str) {
s = str;
created.add(s);
Iterator it = created.iterator( );

//'ld is the total number of instances

/I of this string in use by CountedString:

while (it.hasNext())

if (it.next().equals(s))

id++;
}
public  String toString() {
return  "String: " +s+ "id:" +id +
"hashCode(): " + hashCode();
}

public int hashCode() {
/I Very simple approach:
/I return s.hashCode() * id;
/I Using Joshua Bloch's recipe:
int result=17;
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result = 37*result + s.hashCode();
result = 37*result + id;
return result;

public  boolean equals(Object o) {

return (0 instanceof  CountedString)
&& s.equals(((CountedString)o).s)
&& id == ((CountedString)o).id;

public  static void main(String[] args) {

Map map = new HashMap();
CountedsString[] cs = new CountedString[10];
for (int i=0;i<cs.length;i++) {
csli] = new CountedString( "hi" );
map.put(csli], new Integer(i));

System.out.printin(map);
for (int i=0;i<cs.length;i++) {
System.out.printin( "Looking up " + csli]);
System.out.printin(map.get(csi]));
}
monitor.expect( new String[] {
"{String: hiid: 4 hashCode( ): 146450=3,"
" String: hiid: 10 hashCode( ): 146456=9," +
" String: hiid: 6 hashCode( ): 146452=5,"
" String: hiid: 1 hashCode(): 146447=0,"
" String: hiid: 9 hashCode( ): 146455=8,"
" String: hi id: 8 hashCode( ): 146454=7,"
" String: hiid: 3 hashCode( ): 146449=2,"
" String: hiid: 5 hashCode( ): 146451=4,"
" String: hiid: 7 hashCode( ): 146453=6,"
" String: hi id: 2 hashCode( ): 146448=1}" ,
"Looking up String: hi id: 1 hashCode( ):
146447"
"o
"Looking up String: hi id: 2 hashCode():
146448" ,
"
"Looking up String: hi id: 3 hashCode( ):
146449"
non
"Looking up String: hi id: 4 hashCode():
146450" ,
ngn
"Looking up String: hi id: 5 hashCode():
146451" ,
g
"Looking up String: hi id: 6 hashCode( ):
146452"
ng
"Looking up String: hi id: 7 hashCode():
146453" ,
e
"Looking up String: hi id: 8 hashCode( ):
146454" ,
e
"Looking up String: hi id: 9 hashCode():
146455" ,
ngn

+

+ 4+ + + + + +
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"Looking up String: hi id: 10 hashCode( ):
146456" ,

9
b
}
Y i~

CountedString % —4 String f1—/~ id. X1 id RS, %
/b CountedString X[ %0 T 51X AH R String. 1H 202
SEIE L kR R 2 IR IR A T String 1) static
ArrayList” SkszHiK.

hashCode( )#! equals( ) Z XA Edhok Az i [FI4E s W R Ix A
i) String = id (115, ARG AR E T .

main( )H[F—4> String /4 7 — K}t CountedString. X JirLlZ#

MAHIFE) String, 2 UUIER], T id A, hashCode( )"’k
TAFPME. A1 HashMap 4TE1 7 Hisk, XFEARBLRER 2 BN

AR T (AT A A o ROk, FRATE AN A ks, JfFLAIE
e R IR LA

hRE—AGiE) hashCode( )l equals( ), & IR A
()5, Apache ft] “Jakarta Commons” i H HA R Z RSz T A,
Wt{E jakata.apache.org/commons ¥ lang” i (XA R IS T
—enfRe AR A IR, T H e 2 Java XA C++1
www.boost.org 1F H N ) .

A reference

java.lang.ref 25 A4 — e b W Ry TAER RIEHERR . —
HARR T “X% KBIEFCNA” g, Xeema BEmsaaH. &
=ANRES A H %25 Reference [f): SoftReference,
WeakReference 1 PhantomReference. %1 #5403 1% 2 e
Hilixst Reference 4715 1, A4 x4tk Reference % %t 2
[ra) 17 3% [P 2 B A — LE AN ) 25 S (P G s

WERXT GERER B RIRY, A LERE P I RN H T AR BE 4R 2N 4 .
VAR LA — /NI 1) reference BAEIEE XML, BUFLEAR “5)
H(reference)” X4 BIHNEE — A48 [ A EEHR I 5011
reference; XHHARESHIRL)E. (Hit, HEXNZIEGEVIMNE, 1
FOE VLR IREE W g AN RE I R R B ST AR T,
PP ENER T, BRIERIBOs N i Z A 2 41 T .
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R v] LLH Reference f Gk AR AR 4R SL A 1A X % 1)
reference; REREVT MM NTS, (HEA RPN E . T
ST, RENH T “REAREEAE AT 5, (H 2 24 P9 A7 R RE P IR,
NREBETBUIBAN G S LT .

FOAFXANHE), R LT Reference X4 4EURAT 438 1K)
reference] Z[EfH 4, SNBSS EIEASREM A e [ m
referencel] (#;7% 4}l Reference X1 () reference). i |n
W gs RBRIE A LLE R [¥%5E 1 referencel Vi) A%, IS mHiAS
BB T .

M SoftReference #| WeakReference, 7
PhantomRefernce, ‘&A1 hfEMK s, M “v5 2ol (level of
reachability)” X% A A[. SoftReference j: i WA UK ZEAE T
LY. WeakReference /% T “ it fbWes (canonical
mappings)” TISEHL, HELER T B RS, XG0S iy L
[ TREF R 2 AT, X FER AN H 308 F s e s (B ) T
PhantomReference | T “[RIWcHT s B T 4E (premortem
cleanup action)” , XFEHEIATLLLL Java 1 finalization FIHLHITE A4
RiFo

%1 SoftReference 1 WeakReference, 1Rn]LLEFEEAEHE
filjit ReferenceQueue(— /M “[RICHTINEEE TA/E” 19T H),
HEXT- PhantomReference, i = fe e itk
ReferenceQueue. [k e— A HL 1R

/I: c11:References.java
/I Demonstrates Reference objects
import java.lang.ref.*;

class VeryBig {
private  static  final int SZ=10000;
private  double [[d = new double [SZ];
private  String ident;
public VeryBig(String id) { ident =id; }

public  String toString( ) { return ident; }
public  void finalize() {
System.out.printin( "Finalizing " + ident);
}
}
public class References {
private  static  ReferenceQueue rq = new

ReferenceQueue( );
public  static void checkQueue() {
Object ing = rg.poll( );
if (inq!= null )
System.out.printin( "In queue: " +
(VeryBig)((Reference)inqg).get());

public  static void main(String[] args) {
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int size = 10;
/I Or, choose size via the command line:
if (args.length > 0)

size = Integer.parselnt(args[0]);

SoftReference[] sa = new SoftReferencel[size];
for (int i=0;i<sa.length;i++){
safi] = new SoftReference(
new VeryBig( "Soft"  +1i), rq);
System.out.printin( "Just created: " +
(VeryBig)salil.get());
checkQueue();
}
WeakReference[] wa = new WeakReference[size];
for (int i=0;i<wa.length;i++) {
wali] = new WeakReference(
new VeryBig( "Weak" +i), rq);
System.out.printin( "Just created: " +
(VeryBig)wali].get( ));
checkQueue();

SoftReference s =
new SoftReference( new VeryBig( "Soft" ));
WeakReference w =
new WeakReference( new VeryBig( "Weak"));
System.gc();
PhantomReference[] pa = new
PhantomReference([size];
for (int i=0;i<pa.length;i++) {
pali] = new PhantomReference(
new VeryBig( "Phantom " +1i), rq);
System.out.printin( "Just created: " +

(VeryBig)pali].get( ));
checkQueue();

}
}
Y I~

IBATIXANFE P (K B (PR 12065 F “more” 84 H 315 n) 31— AN g L,
XAERLREE B L 7)), IRE R, RERIEREH T Reference
G ATV 1) CEARSRIN BTS2 X % 1Y) reference, 1R15 1] get( )), (BT
RIS T . riE4E 3] ReferenceQueue 225k [FI{447 null
X% [1) Reference %% . ZRIHE, R AGRARSEAIRIBOE R (1)
Reference 2%, Jf H%4 i1t Reference 25800 F—8845 i 7.

WeakHashMap

KA KPR I — MR, A weak reference 1) Map:
WeakHashMap. X420 “fifb @I e emely” motk . e
AL, URATCAR A AME ) — AN SR AR . Y
P27 5 A R IR MBI, B EMes b A 4k O AT X S (A & A
SKITUAAN), IF HAF AN %o 0] LUAE G LS A T 851 1 s i st 38
AL, HEH WA S TR R E .
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T3 — M A WA S R B, B DAL 3[R >k B 2hi 3
WeakHashMap 18 FEEIRE T 1. ARA DX
WeakHashMap [FFEET 2R AR 14 H map Hahf3E
1% WeakReference. 5B [Ffiilk 5o, ATFEFMHXANET, W
GIXFE:

/I: c11:CanonicalMapping.java
/l Demonstrates WeakHashMap.
import java.util.*;

import java.lang.ref.*;

class Key{

private  String ident;

public Key(String id) { ident = id; }

public  String toString() { return ident; }

public int hashCode() { return
ident.hashCode(); }

public  boolean equals(Objectr) {

return (r instanceof  Key)

&& ident.equals(((Key)r).ident);

}

public  void finalize() {

System.out.printin( "Finalizing Key " + ident);

}

class Value {
private  String ident;
public Value(String id) { ident = id; }

public  String toString() { return ident; }

public  void finalize() {

System.out.printin( "Finalizing Value " + ident);
}

}

public  class CanonicalMapping {
public  static void main(String[] args) {
int size = 1000;
/Il Or, choose size via the command line:
if (args.length > 0)
size = Integer.parselnt(args[0]);

Key[] keys = new Key([size];
WeakHashMap map = new WeakHashMap( );
for (int i=0;i<size;i++){
Key k = new Key(Integer.toString(i));
Value v = new Value(Integer.toString(i));
if (1%3==0)
keys[i] = k; /I Save as "real" references

map.put(k, v);
}
System.gc();

}
Y I~
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IEWETR PR, T2 AT hash £z gity, Key Wi
hashCode( )7 equals( ) /7%,

IBATREF I, VR B b S PR gs SRR = AN —A, X AR AR
AN reference TG keys %040, BRI W5 2 AN R AT
] o

&1 Iterator

MARATT LKA Iterator [ EIE)E ) T 40751 i [y o 72 A Ny
FIRERZ S5/ b Tk . PrintData (A& [\ i & X 1)) Iterator
W T —ANEA, I HX AN S EAEH toString () ik, R IHIXEL
O T AR #——ArrayList 1 HashMap, 8525
Mouse fll Hamster T 7. (XA RAETEA TV HT IS5 7 X
1. YT Iterator Ky 77 H 3 5 A A8, Kk
Printer.printAlN( )EEAJ0iE A0 8 2 i 2 WA A 23 1
Iterator:

/I: c11:lterators2.java

/I Revisiting Iterators.

import com.bruceeckel.simpletest.*;
import java.util.*;

public class lIterators2 {
private  static  Test monitor = new Test();
public  static void main(String[] args) {
List list = new ArrayList();
for (int i=0;i<b5;i++)
list.add( new Mouse(i));
Map m = new HashMap();
for (int i=0;i<5;i++)
m.put( new Integer(i), new Hamster(i));

System.out.printin( "List" );
Printer.printAll(list.iterator( ));
System.out.printin( "Map" );
Printer.printAll(m.entrySet( ).iterator( ));
monitor.expect( new String[] {

"List"

"This is Mouse #0"

"This is Mouse #1"

"This is Mouse #2"

"This is Mouse #3"

"This is Mouse #4"

"Map" ,

"4=This is Hamster #4"

"3=This is Hamster #3"

"2=This is Hamster #2"

"1=This is Hamster #1"

"0=This is Hamster #0"
}, TestIGNORE_ORDER);

}
Y I~
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HashMap [ entrySet( ) /77541 Map.entry X/ %11 Set, X4
MG EREAR A AR, BUIRSE BIX P H R FTEI R T

& PrintData.print( )H 2| 7 MHXFARSA, AR HE RN R
;& Object, JiiLl System.out.printin( )& HahHHEM

toString( )77k o (HIZAEAR YRS B ] ) I, VRAR AT e 23 6
“Iterator il (P2 MR B A A7 NGO, LT, a8 LIt
e he draw( )k Shape. T2t f/:4 Iterator.next( )
Friz|e1 ) Object 144 Shape.

RS

MAEMRNAZ A T, sehs B A =M dift: Map, List fil Set, H
SR S E A BTLL, G RAREEH BIEAN S, MOk
LR A SR WE 2

SRR ZX AN ), PROAIISE T, S AP B B R, e
AR RIANGG . LEJ7ud, URAT LUK AS %1, Hashtable, Vector
1 Stack JE T ZRAE Tk, HR 2RI aE T N2, B
CL, SR e N e AR A% T

Ko SRBIIZERN, ERES S T WSl mategul, &
IESEILXAS interface [ 4524 . LI, ArrayList
LinkedList #5281 7 List 320, FrUAABARA SN A, HIEA
IThREH R —FEM) . {HE, ArrayList 1% 5254, 1 LinkedList
S PTIE PR R BER R SR, Wt NS, BT IRAEER 24, &
PRAFAG AL E AU AN S T AN 4211 reference. BTbL, WiRARELLE
List 1 AR Z 4 AR ER 115, LinkedList ilb R 43E T .
(LinkedList thitf5—4: AbstractSequenialList /¢ i hbs. )
50, ArrayList &5 8t

HE—AM T, Set 5=/, TreeSet, HashSet I
LinkedHashSet. &1 T/E77 X#A—F: HashSet ZIRA1iE
FT I Set, LAY “ERrERerEHE(raw speed on
lookup)” , LinkedHashSet <46 A\l 7 {r 47 pair, 1l TreeSet
175 )52 TreeMap, KbERedetE )71 Set. 2 i AEIX 4 1%
1hy AR BEAR S 75k BRI s, e K2 5E LT, HashSet
M T, LAY, RN E .

A gki% List
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FRUWEE List [958 RlScBLZ 18] 1 DA, e Rl A I IR IE i
REM.  FIBXBRE P B T MU AEIHEZE 1 A ERAESE, AR 5
T MR R B 4% ARSI A o fcml LAY I 28 Y R 1Y
test( ) 5V2oRASIING, IXFE L HEAR T (A AT I BB 90 1

/I: c11:ListPerformance.java

/I Demonstrates performance differences in Lists.
/I {Args: 500}

import  java.util.*;

import com.bruceeckel.util.*;

public class ListPerformance {

private  static int reps = 10000;

private  static int quantity = reps / 10;

private  abstract  static class Tester {
private  String name;

Tester(String name) { this .name = name; }
abstract  void test(List a);

}

private  static  Tester[] tests = {
new Tester( "get" ){
void test(List a) {
for (int i=0;i<reps;i++){
for (int j=0;j<quantity; j++)
a.get());
}
}
3
new Tester( ‘“iteration" ) {
void test(List a) {
for (int i=0;i<reps;i++){
Iterator it = a.iterator( );
while (it.hasNext())
it.next();
}
}
3
new Tester( "insert" ){
void test(List a) {
int half = a.size()/2;
String s = "test"
Listlterator it = a.listlterator(half);
for (int i=0;i<reps*10;i++)
it.add(s);
}
2
new Tester( "remove" ) {
void test(List a) {
Listlterator it = a.listlterator(3);
while (it.hasNext()) {
it.next();
it.remove();
}
}
3

public  static void test(List a) {
/I Strip qualifiers from class name:
System.out.printin( "Testing " +

}
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a.getClass( ).getName( ).replaceAll( "W+,

"))
for (int i=0;i<tests.length;i++) {
Collections2 fill(a,
Collections2.countries.reset( ),
quantity);
System.out.print(tests[i].name);
long t1 = System.currentTimeMillis();
tests[i].test(a);
long t2 = System.currentTimeMillis();

System.out.printin( o+ (12 - t1));
oo | _ | _
public  static void testArrayAsList( int reps) {
System.out.printin( "Testing array as List" );

/I Can only do first two tests on an array:
for (int i=0;i<2;i++){
String[] sa = new String[quantity];
Arrays2 fill(sa,
Collections2.countries.reset());
List a = Arrays.asList(sa);
System.out.print(tests[i].name);
long t1 = System.currentTimeMillis();
tests[i].test(a);
long t2 = System.currentTimeMillis();
System.out.printin( o+ (12 - t1));

}

public  static void main(String[] args) {
/I Choose a different number of
/I repetitions via the command line:
if (args.length > 0)
reps = Integer.parselnt(args[0]);
System.out.printin(reps + " repetitions" );
testArrayAsList(reps);
test( new ArrayList());
test( new LinkedList());
test( new Vector());

}
Y I~

ZIER| N Tester 25U AN LTS, Kb eEse Uk
abstract (). B T A BRI IHEB T ED k™ (1)
String, UL EIEA TR abstract (1) test( ) 7k, A RS
W LE tests Figl Hil. TATH4k% Tester 11 42 2ok 2l
BATHIGEA . BRSNS BRI, B A B B e P SR T B T
R R IR PEER S F B

N T AR NS 28 2 (R AT LR (22 H %) ArrayList (1)), AT TH]
Arrays.asList( )JUE4 s List, LU B G T — MR
MR VERG B TREIEE A B AR BR e, Rk S REREA T /T
PSR H IR
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WA List BUH, 11E4 test( ), SRJEFRTF N & TR AR I i
)o MRGR S BEHLES A FIITA s DI IRATH SO EAHEMUY, BAR
RBOTHINZS . FIHRZRKIZT 4]

|Type |Get \Iteration |Insert |Remove
array 172|516 na na
ArrayList 281 (1375 328 [30484
LinkedList (5828 (1047 109 |16
Vector (422 [1890 360 (30781

SR RBAIE T ZZA L, BRI ) 75 0] 7 1] bGAT o] 25 4 8
th. ArrayList [{EEHLY; ) (get( ))Z Lt LinkedList ti. ({H&7 1M
#& LinkedList 175 10 g4k 4 L ArrayList (R, B 26 AR B
Wo )7 —7J71l, LinkedList [F4@ ANFIMIER, 45302 MBx, Zlt
ArraylList W22 . WHEN T, Vector (M LA L
ArrayList [¥], FiUMREEAZETH T ©2ZrUUERAERER T, Hid
H T EN BRI AR S R (X R R Vector, 1 HUE
NEAE Java 2 AR S A4 List 7). WVFREm i, Stk
ArrayList, I “AEFIZR M AT 4 AN RIH BR B E R 2 B 1k
()7 PEREIR RN, 0 % LinkedList., 43X, Kb E SR o2
I, I Al .

A Pkik Set

fRu] LM PR 5535, 7F TreeSet, HashSet #1 LinkedHashSet ]
AN N IR IR 7R T LA S B PR RE T 0 B A

(Choosing between Sets)

/I: c11:SetPerformance.java
Il {Args: 500}

import java.util.*;

import com.bruceeckel.util.*;

public class SetPerformance {
private  static int reps = 50000;
private  abstract  static class Tester {
String name;
Tester(String name) { this .name = name; }
abstract  void test(Set s, int size);
}

private  static  Tester[] tests = {
new Tester( "add" ){
void test(Sets, int size){
for (int i=0;i<reps;i++){
s.clear();
Collections2 fill(s,
Collections2.countries.reset( ),size);
}
}
I3
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}
2

|3
kh

new Tester( "contains" ){
void test(Sets, int size){
for (int i=0;i<reps;i++)

for (int j=0;j<size;j++)
s.contains(Integer.toString(j));

new Tester( ‘“iteration" ) {
void test(Sets, int size) {
for (int i=0;i<reps*10;i++) {
Iterator it = s.iterator( );
while (it.hasNext())
it.next();

public  static
/I Strip qualifiers from class name:

void test(Sets, int size) {

System.out.printin( "Testing " +
s.getClass( ).getName( ).replaceAll( "W+, ,
" )+
" size " + size);

Collections2 fill(s,

Collections2.countries.reset( ), size);

for (int

i = 0; i <tests.length; i++) {

System.out.print(tests[i].name);

long t1 = System.currentTimeMillis();
tests[i].test(s, size);

long t2 = System.currentTimeMillis();

System.out.printin(

(

}

" +

double )(t2 - t1)/( double )size));

public  static
/I Choose a different number of

/I repetitions via the command line:
if (args.length > 0)

reps = Integer.parselnt(args[0]);

void main(String[] args) {

System.out.printin(reps + " repetitions” );
/I Small:

test( new TreeSet( ), 10);

test( new HashSet( ), 10);

test( new LinkedHashSet( ), 10);
/I Medium:

test( new TreeSet( ), 100);

test( new HashSet( ), 100);

test( new LinkedHashSet( ), 100);
/I Large:

test( new TreeSet( ), 1000);

test( new HashSet( ), 1000);

test( new LinkedHashSet( ), 1000);

}
Y i~

NHFRARERS T2 4R (R, R BRPE T AL VM
AR AN AR Y% B 2istr— 1)
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Type Test ‘Add Contains Iteration
Size
| 110 25.0 [23.4 39.1
TreeSet 1100 17.2 [27.5 45.9
| 11000  26.0 [30.2 9.0
| 110 18.7 [17.2 64.1
HashSet 1100 17.2 [19.1 65.2
| 11000 8.8 |[16.6 12.8
| 110 20.3 |18.7 64.1
LinkedHashSet|100 18.6 [19.5 49.2
| 11000  |10.0 |16.3 110.0

Bk, HashSet (& Ii1EREAS L TreeSet 14 (JLILEAE “In
A7 R “EmW XA R EEN T . 1 TreeSet & XAET, BEL
WP RAreE, I AR EA PN Set i, R4 Wiz E.

7% LinkedHashSet [1Jifi A\ L. HashSet [{fi18—tt, X 25 b e
ARHYEY BER A hash S HOEAC Y. (HIE H TREER I Z i,
LinkedHashSet 13k 77 ELA R

TPkt Maps

XF Map ki, AR REZNRNER, FREITAE AR
N EXHERE R -

/I: c11:MapPerformance.java

/l Demonstrates performance differences in Maps.
/I {Args: 500}

import java.util.*;

import com.bruceeckel.util.*;

public class MapPerformance {
private  static int reps = 50000;
private  abstract  static class Tester {

String name;
Tester(String name) { this .name = name; }
abstract  void test(Map m, int size);
}

private  static  Tester[] tests = {
new Tester( "put" ){

void test(Map m, int size){
for (int i=0;i<reps;i++){
m.clear();

Collections2 fill(m,
Collections2.geography.reset( ), size);

}
}
2
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new Tester( "get" ){
void test(Map m, int size){
for (int i=0;i<reps;i++)
for (int j=0;]j<size; j++)
m.get(Integer.toString(j));
}
3
new Tester( ‘“iteration" ) {
void test(Map m, int size) {
for (int i=0;i<reps*10;i++) {
Iterator it = m.entrySet( ).iterator( );
while (it.hasNext())
it.next();

3
3
public  static void test(Map m, int size) {
/I Strip qualifiers from class name:
System.out.printin( "Testing " +
m.getClass( ).getName( ).replaceAll( "W+, ,

m )+
" size " + size);
Collections2.fill(m,
Collections2.geography.reset( ), size);
for (int i=0;i<tests.length;i++) {
System.out.print(tests[i].name);
long t1 = System.currentTimeMillis();
tests[i].test(m, size);
long t2 = System.currentTimeMillis();
System.out.printin( o+
(( double )(t2 - t1)/( double )size));

}

public  static void main(String[] args) {
/I Choose a different number of
/I repetitions via the command line:
if (args.length > 0)
reps = Integer.parselnt(args[0]);
System.out.printin(reps + " repetitions” );
/I Small:
test( new TreeMap( ), 10);
test( new HashMap( ), 10);
test( new LinkedHashMap( ), 10);
test( new ldentityHashMap( ), 10);
test( new WeakHashMap( ), 10);
test( new Hashtable( ), 10);
/I Medium:
test( new TreeMap( ), 100);
test( new HashMap( ), 100);
test( new LinkedHashMap( ), 100);
test( new ldentityHashMap( ), 100);
test( new WeakHashMap( ), 100);
test( new Hashtable( ), 100);
/I Large:
test( new TreeMap( ), 1000);
test( new HashMap( ), 1000);
test( new LinkedHashMap( ), 1000);
test( new ldentityHashMap( ), 1000);
test( new WeakHashMap( ), 1000);
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test( new Hashtable( ), 1000);

}
Y I~

HI 2% 18 Map (RN PERENIREM, DRI BATTHT B LA & 1 5 4206
WHHEA T B IE.  MEGERIRIMAIe g R . (PRI IS F n] g
DAL )

Type Test Put Get |Iteration
size
| 10 [26.6 [20.3  [43.7
TreeMap 100 [34.1 [27.2  |45.8

| 1000 [27.8 [29.3 [8.8

| 10 [21.9 [18.8  [60.9
'HashMap 100 [21.9 [18.6  [63.3
| 1000 [11.5 [18.8  |12.3
| 10 [23.4 [18.8 [59.4
LinkedHashMap (100 [24.2  |19.5 [47.8
| 1000 (12.3  [19.0 (9.2

| 10 [20.3 [25.0 |71.9
IdentityHashMap 100 [19.7 [25.9 [56.7
| 1000 [13.1  [24.3  [10.9
| 10 [26.6 [18.8 |76.5
'WeakHashMap (100 [26.1 [21.6 |64.4
| 1000 [14.7 [19.2  |12.4
| 10 [18.8 |18.7 |65.7
'Hashtable 100 [19.4 [20.9 [55.3
| 1000 [13.1  [19.9  [10.8

IEwrpr iRy, Hashtable 111G [R) HashMap A E R (7R
RS T, iSO HashMap 2 ftite; HashMap & H k18
# Hashtable (7). )TreeMap i %t HashMap 12, 444
EEWE? ZRE, CRHKRAEGFYIEREN. R EAFR, PrLRA
FIARE e M. 15 TreeMap HmHEe G2 5, FRthE
keySet( )3 FiX Map 18 Set T, #: 1k toArray()#tt
XA Set #h i . ARG AE] static 1)
Arrays.binarySearch( ) /775 (R I 3F) 26 A 7 50 B gk A7 Pk £
EXRT . 4%, X—PedE Lk HashMap 1560 F e, Bk
HashMap it 2 il A ki b 1. dhah, FRIERER I 2281
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TreeMap /& — HashMap. %5t 2, % Map fIBE, piEmy
% HashMap, HAHEEHEERF Map MIEOL T, /R4 N 1ZE -
TreeMap.

LinkedHashMap Lt HashMap 41825, X &R E R T BT
hash B4 2 4h, ik B4 7 5% . IdentityHashMap 1 L%
AR, BAERH == A equals( )k LB G A SEPER o

List M 5&#

HT List (47 A 2 i) T 2 A T 204 1A 45 A7 [ ) S R R IE 25 44
HEENIAZ Arrays 1, 1/ Collections (1] static /775, T
Tt XL 5 okii's ArraySearching.java:

/I: c11:ListSortSearch.java

/I Sorting and searching Lists with 'Collections.’
import com.bruceeckel.util.*;

import  java.util.*;

public class ListSortSearch {
public  static void main(String[] args) {

List list = new ArrayList();
Collections2 fill(list, Collections2.capitals,
25);
System.out.printin(list + "\n" );
Collections.shuffle(list);
System.out.printin( "After shuffling: " + list);
Collections.sort(list);
System.out.printin(list + "“\n" );

Object key = list.get(12);
int index = Collections.binarySearch(list, key);
System.out.printin( "Location of " + key +
"is" + index + " list.get(" +
index + "y ="+ list.get(index));
AlphabeticComparator comp = new
AlphabeticComparator( );
Collections.sort(list, comp);
System.out.printin(list + "“\n" );
key = list.get(12);
index = Collections.binarySearch(list, key,

comp);
System.out.printin( "Location of " + key +
"is" + index + " list.get(" +
index + ="+ list.get(index));
}
Y I~

XETTVE R Arrays (582 F, A ZH T List A 2%k
M. [FEH—F, WM Comparator #1785, MAREH—N
Comparator >k binarySearch( ).
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XA IR~ T Collections 1 shuffle( )57, ‘& HIThAgmt &4

List i v$1 %L .

SKH TR

Collections ZEitH 1R 2R SZ ) L H:

max(Collection)

min(Collection)

FH E SRS G N RV T S,
i [A] Collection & KRl /M
L

max(Collection,
Comparator)

min(Collection,
Comparator)

i Comparator JE1THLE, &[0
B KB/ RTGE

indexOfSubList(List
source, List target)

RN target 55— HILAE
source I H .

lastIndexOfSublList(List
source, List target)

iR [F] target & f5— kK ELAE
source T E .

replaceAll(List list,
Object oldVal, Object
newVal)

BT 10 oldVal Frfe sl
newVal.

reverse( )

5] List (100

rotate(List list, int
distance)

Lot E A distance 17,
R fo i T 14 76 3545 B SR i1

\copy(List dest, List src)

¥ srec it £ 15 dest.

swap(List list, int i, int j)

T list (10 F1 § L& BITE
n] e LR S AU 2R

fill(List list, Object o)

I list B4 o0 s A flE ik
0.

nCopies(int n, Object o)

RN n NI E AR
List, i HixX/ List ' tE
2R 0.

\enumeration(Collection)

&[] —A4~Z 3 f) Enumeration.

list(Enumeration e)

Hix/ Enumeration 4 —
ArraylList, Jf Hig[A[ix/
ArrayList. J&HRAGEE R ok
(FIZEARID (1) o
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R, min( ) max( )24 %} Collection 1], ‘A& 24 List i
%00, FTLMRASHE Collection J2 A A 7. (FATRTH O &4 35
T, {t binarySearch( )i, /R—xE5s% sort( )X/~ List 5
H. )

/I: c11:Utilities.java

/I Simple demonstrations of the Collections
utilities.

import com.bruceeckel.simpletest.*;
import java.util.*;

import com.bruceeckel.util.*;

public class Utilities {
private  static  Test monitor = new Test();
public  static void main(String[] args) {
List list = Arrays.asList(

"one Two three Four five six one" split( "))
System.out.printin(list);
System.out.printin( "max: "+
Collections.max(list));
System.out.printin( "min: "+
Collections.min(list));
AlphabeticComparator comp = new
AlphabeticComparator( );
System.out.printin( "max w/ comparator: " +
Collections.max(list, comp));
System.out.printin( "min w/ comparator: " +
Collections.min(list, comp));
List sublist =
Arrays.asList( "Four five six" split( "))
System.out.printin( "indexOfSublList: " +
Collections.indexOfSublList(list, sublist));
System.out.printin( "lastindexOfSublList: " +
Collections.lastindexOfSubList(list, sublist) );
Collections.replaceAll(list, "one" , "Yo");
System.out.printin( "replaceAll: " + list);
Collections.reverse(list);
System.out.printin( "reverse: " + list);
Collections.rotate(list, 3);
System.out.printin( "rotate: " + list);
List source =
Arrays.asList( "in the matrix" split( "))
Collections.copy(list, source);
System.out.printin( "copy: " +list);
Collections.swap(list, 0, list.size() - 1);
System.out.printin( "swap: "+ list);
Collections.fill(list, "pop" );
System.out.printin( fill: " + list);
List dups = Collections.nCopies(3, "snap" );
System.out.printin( "dups: "+ dups);

/I Getting an old-style Enumeration:
Enumeration e = Collections.enumeration(dups);
Vector v = new Vector();

while (e.hasMoreElements())

v.addElement(e.nextElement( ));

/I Converting an old-style Vector

/ to a List via an Enumeration:

ArrayList arrayList =
Collections.list(v.elements( ));
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System.out.printin( "arrayList: " + arrayList);
monitor.expect( new String[] {
"[one, Two, three, Four, five, six, one]" ,
"max: three" ,
"min: Four" ,

"max w/ comparator: Two" ,

"min w/ comparator: five" ,
"indexOfSubList: 3" ,
"lastindexOfSublList: 3" ,
"replaceAll: [Yo, Two, three, Four, five, six,

Yo" ,
"reverse: [Yo, six, five, Four, three, Two,

Yo]" ,
"rotate: [three, Two, Yo, Yo, six, five,

Four]"
"copy: [in, the, matrix, Yo, six, five, Four]" ,
"swap: [Four, the, matrix, Yo, six, five, in]" ,
“fill: [pop, pop, pop, pop, pop, pop, pop]” :
"dups: [shap, shap, shap]" ,
"arrayList: [snap, snap, snap]"

D
}
Y i~

FEFF (3 DA YR T iX e TR L. dE—TF
AlphabeticComparator % min( ) 1 max( )5, X&H Tk
INE TSGR

it Collection 1 Map & A AJ 1551

WO, Bl H i Collection % Map FEARTTAE T
Collections G %[ 117k, R UL —DNEIREE, ””\LIEIJX/I\%F
AR . XA LA MR TE, CoIIectuon(ﬁH%‘% PREE I Fa
ZWiF Collection [¥)if), List, Set Al Map &% —">. Tﬁ%ﬁﬂ‘]ﬁﬁ*
AN TR R — T Q] ) g R R ) A A

/l: c11:ReadOnly.java

/I Using the Collections.unmodifiable methods.
import java.util.*;

import com.bruceeckel.util.*;

public class ReadOnly {
private  static  Collections2.StringGenerator gen =
Collections2.countries;
public  static void main(String[] args) {

Collection ¢ = new ArrayList();

Collections2 fill(c, gen, 25); /I Insert data
¢ = Collections.unmodifiableCollection(c);
System.out.printin(c); /I Reading is OK

/I' c.add("one"); // Can't change it

Lista = new ArrayList();
Collections2.fill(a, gen.reset( ), 25);
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a = Collections.unmaodifiableList(a);
Listlterator lit = a.listlterator( );
System.out.printin(lit.next( )); /l Reading is
OK
/I lit.add("one™); // Can't change it

Sets = new HashSet();

Collections2 fill(s, gen.reset( ), 25);

s = Collections.unmodifiableSet(s);

System.out.printIn(s); /I Reading is OK
/' s.add("one"); // Can't change it

Map m = new HashMap();
Collections2.fill(m, Collections2.geography, 25 );
m = Collections.unmodifiableMap(m);
System.out.printin(m); /I Reading is OK
/I m.put("Ralph”, "Howdy!");

}
Y I~

SR e AR T “unmodifiable” Jyykim 2 aisb ks &, {2
SERWGCEE Y G, R B ORI, SRt
UnsupportedOperationException .

TGO R, IR X FEME & I HdE, BIRAR RS . ez )aE,
RENZ A “unmodifiable” 772k [H] ) reference K& Ji 56 A
reference | . XFERBIASETLE A XM PIARIUL R T - A,
PRIBRER XA T, £E2RH UL private [IRRRAE i 5 28 2% . iX
FE, AReT MBS, AR s L BETE T .

Collection il Map H[EE

synchronized JCHia] e 2 22— AN LA GR4, FRATEREE 13
TEAMCEVEAN R . X, FRHARFRE, Collections Hithf—14
e B shx B m 2D 1 k. BB “unmodifiable” J7vk A Le
AHACL:

/I: c11:Synchronization.java
/I Using the Collections.synchronized methods.
import java.util.*;

public  class Synchronization {
public  static void main(String[] args) {

Collection c =
Collections.synchronizedCollection( new
ArrayList());
List list =
Collections.synchronizedList( new ArrayList( ));
Set s = Collections.synchronizedSet( new
HashSet());
Map m = Collections.synchronizedMap( new
HashMap());
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}
Y I~

XFE, RELREIEILAIE R “synchronized” kAR T T4E,
PR AN IR 2 R R 2B AP 1

Fail fast

Java HayieA —FEERT 1k 2 AN EERR R IS A2 A IHLH] . RO R IE
eI AN B, K — bR TRk, RPESE THA, MEREE
BRI S, TR REK T SRV RO gLt kT, H
AL BRI EEM T SR T size( ), (HEHRL CAAK
T—55I KA REMERZ T . Java BasRELENK T —Y fail-
fast( S sz )M, & REHRH P A b2 47 ST A A AR 4k
RS RIA NAEAE A, e n iR E—A
ConcurrentModificationException. Xt /&'t “fail-fast” i
J7s EARER T B GRS R T .

AN fail-fast IRA H—— R B — MRS, SRJS1E iterator 1
A E1E Collection BLEINZRYiAT 1) mBIXHE:

/I: c11:FailFast.java

/l Demonstrates the "fail fast" behavior.
/I {ThrowsException}

import java.util.*;

public class FailFast{
public  static void main(String[] args) {
Collection ¢ = new ArrayList();
Iterator it = c.iterator( );
c.add( "An object” );
/I Causes an exception:
String s = (String)it.next();

}
Y I~

Z IS HEM R, SR REAE DA A A1 iterator 5L T 1E
BT B0 BRFP I PIANr AE  [m]— DA X R ] Refk, 2533
A T AN E PR, BB — AN S SRl AR, RIS A5 oA hs
T—RERX GO, RIS as BNt R, 2R 1)
iterator.

fen—T, WRArEEH get( )i List, 4 fail-fast gi#iA EAH4
7.
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A DAIA SRR #4E
nJLLH Arrays.asList( ) 7750804 od Ek List:

/I: c11:Unsupported.java

/I Sometimes methods defined in the
/I Collection interfaces don't work!

/I {ThrowsException}

import java.util.*;

public  class Unsupported {
static  List a = Arrays.asList(
"one two three four five six seven
eight" .split(t """ ));
static  List a2 = a.subList(3, 6);
public  static void main(String[] args) {
System.out.printin(a);
System.out.printin(a2);
System.out.printin( "a.contains(" + a.get(0) + ")
=" +
a.contains(a.get(0)));
System.out.printin( "a.containsAll(a2) =" +
a.containsAll(a2));
System.out.printin( "a.isEmpty() =" +
a.isEmpty());
System.out.printin( "a.indexOf(" + a.get(5) + ")
=" +
a.indexOf(a.get(5)));
/I Traverse backwards:
Listlterator lit = a.listlterator(a.size());
while (lit.hasPrevious())
System.out.print(lit.previous( ) + "),
System.out.printin();
/I Set the elements to different values:
for (int i=0;i<a.size();i++)
a.set(i, "47");
System.out.printin(a);
/I Compiles, but won't run:

lit.add( "X"); /' Unsupported operation
a.clear(); /l Unsupported
a.add( "eleven" ); // Unsupported
a.addAll(a2); /l Unsupported
a.retainAll(a2); /l Unsupported
a.remove(a.get(0)); /I Unsupported
a.removeAll(a2); /I Unsupported
}
Y I~

Ras AL, SEBr Be HOEf o HisEIl T Collection #1 List 4211, A

He 451k —/ UnsupportedOperationException 57 .

Collection #:[1——LUl ¢ Java 4R ER L e N—H s 17—
“OrIkR” 7k, a2 UirE implements X4 interface (17524

5 96

p=i

1 106

=
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A PL S Wl DA “SZRE” X rvE. WA TSR Tk,
‘it 4 UnsupportedOperationException SK& 4% .

“Ura1?” , ReEsnffEEAT R, “interface ISR XL
WMAET, ENIREM PR e v E Sl — e B IS | i — s T T IX
—4; BIREE, RETVEAMEARREEA S NS, e SRR
fERRY R N PE LT

EARE T ARRE, 52X Collection, List, Set i Map, 4ni¥#s
W AR VHR e interface 11572, FTbliX— 6 Smalltalk
AK—HE(E SRVFR AT S AT i, BRI LA fEas AT i 4 e kniE
KN RARE ). Mok, 4KZ %% Collection 401 5k
JE 3 BT 32 4 75— Collection ¥ “read” @ nl k(K.

XANTHERERT b D BCR IIAE . e AR SRAE MM Bl —Fb
HarMA, RJaBRFRRAOZHAG T, TRAMRAEY, HEREEL
interface ZMIE AT I HARSEOUCEAKWTRER), TRESAANEK
WIBih interface. Java Ml “ANSCRFINERAE” TERC T — R EH . AL
TR o d oM ASCRFBAE IR T, Al DABLE 27, HRE 2L
XM B RERAEH] -

1. UnsupportedOperationException Hf¢MH/R A2 . Wt Ei, 4K
ZHRNZESA AR, RAERERGOT, A IR L),
Ao XT T Java KM E TIX A OLRA B 20 2 L FIUsEBL R, AR
B Bl Ee—ArrayList, LinkedList, HashSet 1 HashMap
DA H e seBl, #R A ThRER . WERRAEAS 52 X Collection
interface 1 ()27 5 A1 E — V8] Collection, [A] i 3EiLk " il
ANIA BRI, S AXM R SE e IR T — R “J5T17 wihe
e NI 2 .

2. WIRIX L —FIANZ SCREERAE, B4
UnsupportedOperationException % 1 /& H IUE LU %, 1A
FEMACR R P G e AR R R IRAAS TSI, Xl
AR ALAF MR, IO e S g i —1i . A I A Re s R kAT
B E AR,

1 LR GRS, Arrays.asList( )R 918 —> i [ E 2 8 S8
¥ List. DUk, Ratlia 1, At aeSCRp AR LA SR B 7
FHRAE 7o ERH NS, WREAFN interface RKRIXFES
AT A (BT LAFR ) “FixedSizeList” ), Sk LnT 3k

T BFAATZA, FHBRXAKERN AR, FREAFE RIS T

R WARAREAR QI I E A Ay, BEI AR LS Arrays.asList( )45
R BN S H itk 4 List B Set, XAFBLREMT T & 158 %% 1
I
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£ “H Collection, List, Set & Map ES 1) /775”5 ORI )
%, AR, — e BESCILAR L vk k. R & 3 set( )
Iterator.set( )777%, HEAZH 2 add( ) remove( ).

Java 1.0/1.1 A%

AR R Z AL Java 1.0/1.1 (ARSI, AR5
PRIt ] 21 73X 88 e i UV IR ] LA 2 A s K50, (H2id
FENAZS EAT R T e AL IHA S A 2 fifi i1, Pl a Bz ]
YT o (BOARE L T, PrOAR AR 250 0 & i B3 2 R, )

Vector 1 Enumeration

Java 1.0/1.1 Hif, Me—nJLL Y RIELHNHE Vector 7, frLd
MR Z MR . ERE S 2 25X B AR RE T P
(www.BruceEckel.com H AT~ 4t F4). A LR DI E
MR — ArrayList, U2 E T ERN A FAARK, RiEFE. Java
2 X} Vector 1E T2, =47 Collection #1 List Hjfi, frlA
Collections2.fill( ) /7B ] LU T F DX LR P o XA KA
15, PRSI NRIAK Vector nfRERE LY, SEPr FIX AU RN TSk
Java 2 LLRjIARAS

Java 1.0/1.1 H—NHiAW “enumeration” KE R KK H C LR
&l iterator. Enumeration 1Lt Iterator (1)), ‘& HHH A4
FARK . — A2 “HE enumeration M H BT, ek
true” (Y] boolean hasMoreElements( ), /-2 “ R
enumeration B iiAA F—1IiE, ElaskMiXAN IR 1) Object
nextElement( )(se 2 WP H =5 ).

Enumeration 2 A ESZI, B A BT 2REDR 2 H TH T
Enumeration, XILEXHE T, (HEWEMNAKR BRIV IZR T
FrACHS B g ] Iterator, {HBEXT “SSPERAI RE TR —A
Enumeration” GJinE%.

4k, i LA Collections.enumeration( ) /77 M Collection
M EIRE—4 Enumeration, % X BT

/l: c11:Enumerations.java

/l Java 1.0/1.1 Vector and Enumeration.
import java.util.*;

import com.bruceeckel.util.*;

public  class Enumerations {
public  static void main(String[] args) {

Vector v = new Vector();
Collections2.fill(v, Collections2.countries,
100);
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Enumeration e = v.elements();
while (e.hasMoreElements())
System.out.printin(e.nextElement( ));
/l Produce an Enumeration from a Collection:
e = Collections.enumeration( new ArrayList());

}
Y I~

Java 1.0/1.1 1 Vector f5—/ addElement( ) /775, {H2 f|||( )
H#HE add( ). 1X/& Vector 7E#:4 ik List 1l FE ik 2211,
H elements( )% ik[7—/ Enumeration, %Eﬁﬁfi%iﬁﬁﬁ}ﬁo

e —178E T—1 ArrayList, %54 enumeration( )i
ArraylList /] Iterator ¥t Enumeration. iXff, HIff{RA “H
H Enumeration [JIHACRS ", AT58R w DU B 1) 45 4% o

Hashtable

I RENERELL R I T A 211, Hashtable 1 HashMap & A4
W, ERRAETENAY E. WEHEELEA Hashtable, A
= HashMap 7.

Stack

T4V LinkedList [ C 4k 7. B2 Java 1.0/1.1 11

Stack A — M EW AR T, A2 e ARt Vector FIFERIT A

uR, M4k T Vector. it Stack #1115 T Vector ({4 EF1 1)

A, JFHFR N L— 5 Stack MIThAE. HAMIE R A TS RE R IA N

R — PRk e, B PR — R RE s A AU, R,

FERATZAT, EXANTT BEAA OB . B e, ERIAE
B AR (2RI a L) .

T HERA ] R — T Stack, e BATE String BN A A
e

/I: c11:Stacks.java

/l Demonstration of Stack Class.
import com.bruceeckel.simpletest.*;
import java.util.*;

import c08.Month;

public  class Stacks {

private  static  Test monitor = new Test();
public  static void main(String[] args) {
Stack stack = new Stack();

for (int i=0;i< Month.month.length; |++)
stack.push(Month.month[i] +
System.out.printin( "stack = + stack),
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/] Treating a stack as a Vector:

stack.addElement( "The last line" );

System.out.printin( "element5=" +
stack.elementAt(5));

System.out.printin( "popping elements:" );

while (!stack.empty())
System.out.printin(stack.pop());
monitor.expect( new String[] {

"stack = [January , February , March , April ,

May " +
", June , July , August , September ,
October , " +
"November , December ]"

"element 5 = June "

"popping elements:"

"The last line"

"December "

"November "

"October "

"September "

"August "

"July "

"June "

"May "

"April "

"March "

"February "

"January "

D
}
Y i~

months 4 B 14— 17828 push( )it Stack, 258 pop( )i
K. R4, Stack #lIf5 Vector ({4 thft. X584l RElr,
R k& = B2, Stack FiZ Vector. fll Vector #H )=
Stack #AEM, W% elementAt( ).

IEQATT T Ui, T EAR Mm%, /RN %A A LinkedList.
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it H/NECE, Lelnii 8 71, BitSet it iRIRZE: Frblli A 24
)8, ARG IS RO N H O, B AR A A 15 B

T KA 2 RECR AN, X5 BitSet /EGRYAF.  F X BUE
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/I: c11:Bits.java
/I Demonstration of BitSet.

import java.util.*;
public class Bits{
public  static void printBitSet(BitSet b) {
System.out.printin( "bits: " + b);
String bbits = new String( );
for (int j=0;j<b.size();j++
bbits += (b.get(j) ? "t "0 ),
System.out.printin( "bit pattern: "

public  static
Random rand = new Random();
/I Take the LSB of nextint( ):

byte bt=( byte )rand.nextint();
BitSet bb = new BitSet( );
for (int i=7;i>=0;i-)
if ((1<<i)& bt)!=0)
bb.set(i);
else
bb.clear(i);
System.out.printin( "byte value: "
printBitSet(bb);
short st=( short )rand.nextint();
BitSet bs = new BitSet( );
for (int i=15;i>=0;i-)
if ((1<<i)& st)!=0)
bs.set(i);
else
bs.clear(i);
System.out.printin( "short value: "
printBitSet(bs);
int it = rand.nextint();
BitSet bi = new BitSet( );
for (int i=31;i>=0;i-)
if ((1<<i)& it)!=0)
bi.set(i);
else
bi.clear(i);
System.out.printin( "int value: "
printBitSet(bi);

/] Test bitsets >= 64 bits:

BitSet b127 = new BitSet( );
b127.set(127);

System.out.printin( "set bit 127: "
BitSet b255 = new BitSet(65);

b255.set(255);

System.out.printin( "set hit 255: "

BitSet b1023 = new BitSet(512);
b1023.set(1023);

b1023.set(1024);

System.out.printin( "set bit 1023: "

}
Y I~

void main(String[] args) {

+ bbits);

+ bt);

+ st);

+ it);

+ b127);

+ b255);

+b1023);
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TATHBENECE s L T byte, short f1int, SR 50 e 134 Al
NI bit 3, PG R BitSet . XFMGEIRAE:, K4 BitSet
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