Java Java in a
N utshell Java
Java

object data value field
m ethod class
instance type
new operat or
constructor

instance method
Java
static
static class field
instance field

31
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visibility public
private pr ot ect ed
cont ext superclass
subclass Java class hierarchy
java.l ang. Obj ect root Obj ect Java
inter face Java
Rect
2-1 Rect x1
yl x2 y2 Rect
toString() java. |l ang. Obj ect Rect
toString() toString() Rect String

Rect

2-1 Rect.java

package com davi df | anagan. exanpl es. cl asses;
/**
*
* Rect
**/
public class Rect {
/1
public int x1, yl, x2, y2;

/**
*

*



**/
public Rect(int x1, int yl, int x2, int y2) {
this.x1 = x1;
this.yl = y1; 5
this.x2 = x2; =
. &
this.y2 = y2; =
} i
o
/**
**/

public Rect(int width, int height) { this(0,0,wdth,height); }

/** **/

public Rect() { this(0,0,0,0); }

/** **/

public void nmove(int deltax, int deltay) {
x1 += deltax; x2 += del tax;
yl += deltay; y2 += deltay;

/** **/

public boolean islnside(int x, int y) {
return ((x >= x1) && (x <= x2) && (y >= yl) && (y <= y2));

/**

* uni on

**/

public Rect union(Rect r) {

return new Rect((this.x1 <r.x1) ? this.x1 : r.x1,

(this.yl <r.yl) ? this.yl : r.yl,
(this.x2 >r.x2) ? this.x2 : r.x2,
(this.y2 >r.y2) ? this.y2 : r.y2);
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2-1 Rect.java

/**
* intersection
*

**/
public Rect intersection(Rect r) {
Rect result = new Rect((this.x1 >r.x1) ? this.x1 :@ r.x1,
(this.yl >r.yl) ? this.yl : r.yl,
(this.x2 <r.x2) ? this.x2 : r.x2,
(this.y2 <r.y2) ? this.y2 : r.y2)
if (result.xl > result.x2) { result.x1 =result.x2 =0; }
0; }

if (result.yl > result.y2) { result.yl =result.y2 =
return result;

1

}

/**

* bj ect

* Rect +
* System out. println()

**/

public String toString() {

return "[" + x1 +"," +yl+ " " 4+ X2+ """ +y2 + "],
}
}
Rect
2-2 Rect Test 2-1
Rect new Rect ()
Rect Rect

+

toString()

Rect

Rect
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2-2 RectTest.java

package com davi df | anagan. exanpl es. cl asses;
[ ** Rect *x
public class RectTest {

public static void main(String[] args) {

Rect r1 = new Rect( 1, 1, 4, 4); [/ Rect

Rect r2 = new Rect( 2, 3, 5, 6);

Rect u = rl.union(r2); /1 Rect

Rect i =r2.intersection(rl);

if (u.islnside(r2.x1, r2.yl)) 11 Rect Rect
Systemout.printin("(" +r2.x1 +"," +r2yl +") is inside the union");

/1 Rect.toString()

Systemout.printin(rl + " union " +r2 +" =" +u);

Systemout.printin(rl + " intersect " +r2 +" =" +1i);

Rect

2-3 Rect Dr awabl eRect Rect
dr aw() j ava. awt . Gr aphi cs
Gr aphi cs Dr awabl eRect
Rect
ext ends Rect Dr awabl eRect

2-3 DrawableRect.java

package com davi df | anagan. exanpl es. cl asses;

/**
* Rect
* Rect
* java. awt . G aphi cs

**/




36 /

2-3 DrawableRect.java

public class Drawabl eRect extends Rect {
/** Drawabl eRect Rect () **

public Drawabl eRect (int x1, int yl, int x2, int y2) { super(x1,yl,x2,y2); }

[ ** Dr awabl eRect *x |
public void draw(java.awt .G aphics g) {
g.drawRect (x1, y1, (x2 - x1), (y2 - yl));

}
}
2-4 Col or edRect Dr awabl eRect
Rect sub-subclass Dr awabl eRect Rect
Obj ect Col or edRect
j ava. awt . Col or
Col or edRect Dr awabl eRect dr aw()

Col oredRect dr aw()

Dr awabl eRect

2-4 ColoredRect.java

package com davi df | anagan. exanpl es. cl asses;
import java.awt.*;

/**
* Dr awabl eRect
**/
public class Col oredRect extends Drawabl eRect {
/1
/1 x1 yl x2 y2 super-supercl ass Rect
protected Col or border, fill;
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/**

* super ()

*

**/

public Col oredRect(int x1, int yl, int x2, int y2, lor border, Mlor fill) {

super (x1, yl, x2, y2);
this. border = border;
this. fill =fill;

/**

* draw()

**/

public void draw( Graphics g) {
g.setColor(fill);

g.fillRect(x1, y1, (x2 - x1), (y2 - yl));
g. set Col or (border);

g.drawRect (x1, y1, (x2 - x1), (y2 - yl));

}
}
2-5 complex number
i -1 Conmpl exNunber
doubl e
private
real () i magi nary()

encapsulation

Conpl exNumber
Conmpl exNumber
immutability

B+
i) iﬂ
L
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Conpl exNunber add() mul tiply()

add() Compl exNumber
Conmpl exNunber
Conpl exNumber

Conpl exNunber sum = a. add(b);

Conpl exNunber sum = Conpl exNunber . add(a, b);

2-5 ComplexNumber.java

package com davi df | anagan. exanpl es. cl asses;

/** **/

public class Conpl exNumber {

Il Conpl exNunber doubl e X
Il
/1 real () i magi nary()

private double x, vy;

/** X y **/

public Conpl exNunmber (doubl e real, double inmaginary) {
this.x = real;
this.y = imaginary;

}

/**

*

* set Real ()
* Conpl exNunber
**/

public double real () { return x; }

/** **/

public double imaginary() { returny; }
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/** **/

public double magnitude() { return Math.sgrt(x*x + y*y); }

/**
* Conpl exNunber
* Qoj ect
* System out. println()

**/

B+
i) iﬂ
L

public String toString() { return "{" +x +"," +y +"}"; }

/**

*

* this
* Conpl exNunber ¢ = Conpl exNunber. add(a, b)

**/

public static Conpl exNunber add(Conpl exNunber a, Conpl exNunber b) {
return new Conpl exNunber(a.x + b.x, a.y + b.y);

/**
*

*

* Conpl exNurmber ¢ = a.add(b);

**/
public Conpl exNurmber add( Conpl exNunmber a) {
return new Conpl exNunber (this.x + a.x, this.y + a.y);

/** **/

public static Conpl exNunber nultiply(Conpl exNumber a, ConplexNunber b) {
return new Conpl exNunber (a. x*b.x - a.y*b.y, a.x*b.y + a.y* b.x);

/** **/

public Conpl exNunber nultiply(Conpl exNumber a) {
return new Conpl exNunber (x*a.x - y*a.y, x*a.y + y*a.x);
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ps eudo-random number

Random zer

factorial ()

Random zer
Random zer

static final

2-6

Random zer

seed

Factorial .factorial ()

2-6 Randomizer.java

Random zer

seed
static

package com davi df | anagan. exanpl es. cl asses

/**
*

*

**/

public class Random zer {

/1 static final

static final int m= 233280

static final int a
static final int c

/1
long seed = 1,

9301;
49297,

Randoni zer

random()

final

Java
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/**

* Randomi zer
* pseudo- randomess

**/

publ i ¢ Random zer (|l ong seed) { this.seed = seed; }

/**
* 0 1
* Mat h. random() java.util.Random
**/

public float randonFloat () {
seed = (seed * a +¢c) %m
return (float)seed / (float)m

}

/**

* 0

* randont oat ()
**/

public int random nt(int max) {
return Math.round(max * randonFl oat());

/**

* 10

* Randomi zer

**/

public static class Test {

public static void main(String[] args) {

Random zer r = new Randomi zer(new java.util.Date().getTine());
for(int i =0; i < 10; i++) Systemout.println(r.random nt(100));
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2-6 Random zer
Test Random zer. Test mai n() Random zer
Randomizer.java Randomi zer.class
R andomi zer$Tes t.class Randoni zer . Test

% j ava Randoni zer. Test

Java SDK Random zer. Test
Randomizer$Test.class $
Java

% j ava Randomi zer $Test

UNIX $ \

% j ava Randoni zer\ $Test

% j ava ' Randoni zer $Test"

2-7
addDat um() Aver ager
Random zer
Aver ager Aver ager
Aver ager
Randomizer.java package % java

com. davi dfl anagan. exampl es. cl asses. Randomi zer $Test
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2-6 2-7 mai n() Test
Aver ager

2-7 Averager.java &

&

package com davi df | anagan. exanpl es. cl asses; =

| ** iﬂ

. o
**/

public class Averager {
I
private int n = 0;
private double sum= 0.0, sun®OfSquares = 0.0;

/**
*

**/

public void addDatumdoubl e x) {

n++;
sum += x;
sum¥ Squares += x * x;
}
[ ** addDat uny() *x

public doubl e getAverage() { return sumn; }
| ** addDat un{() *x |

publ i c doubl e get StandardDevi ation() {
return Math.sqrt(((sunOf Squares - suntsunmin)/n));

[ ** addDat un() *x ]
public double getNum() { return n; }

[ ** addDat unt() *x |
public double getSum() { return sum }

[+ addDat un() *x



44 /

2-7 Averager.java

public doubl e get Sumf Squares() { return sumOf Squares; }

[ ** Aver ager ** |
public void reset() { n =0; sum= 0.0; sunmSquares = 0.0; }

/**
*
*
**/
public static class Test {
public static void main(String args[]) {
Averager a = new Averager();
for(int i =1; i <= 100; i++) a.addDatun(i);
Systemout. println("Average: " + a.getAverage());
"Standard Deviation: " + a.getStandardDeviation());
"N "+ a.getNum());
"Sum " + a.getSum());

Systemout. println
Systemout. println
Systemout.println

P~~~

Systemout. println("Sum of squares: " + a.getSunm Squares());
}
}
}
2-8 Li nkedLi st linked-list
Li nkabl e
Li nkedLi st Li nkabl e

i npl ement s
Li nkabl e Li nkabl e
Li nkedLi st Li nkabl e
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Java SDK 1.1 Java SDK 1.2
java. util . LinkedLi st Li nkedLi st
2-8 2-8
Li nkedLi st head Li nkabl e —{é
Li nkabl e ol
Li nkedLi st
Li nkabl e
Li nkedLi st Test Li nkedLi st
Test
Li nkabl el nt eger Li nkabl el nt eger Li nkabl e

2-8 LinkedList.java

package com davi df | anagan. exanpl es. cl asses

/**

* Li nkabl e
*

*

**/

public class LinkedList {

/** **/

public interface Linkable {

public Linkable getNext(); /1
public void setNext(Linkable node); //
}
I public LinkedList() {}
/** **/

Li nkabl e head

[** node **/



46 /

2-8 LinkedList.java
public synchroni zed Linkabl e getHead() { return head; }

/** **/
public synchronized void insertAt Head(Li nkabl e node) {

node. set Next (head) ;
head = node;

/** **/

public synchronized void insertAtTail (Linkabl e node) {
if (head == null) head = node;
el se {
Li nkabl e p, q;
for(p = head; (g = p.getNext()) !'=null; p=q);
p. set Next (node) ;

/** **/
public synchroni zed Linkabl e renoveFronHead() {
Li nkabl e node = head;
if (node !'= null) {
head = node. get Next () ;
node. set Next (nul I);

}

return node;

/** **/

public synchronized Linkabl e renoveFroniail () {

if (head == null ) return null;
Linkable p = head, g = null, next = head. getNext();
if (next == null) {

head = nul |;

return p;
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while((next = p.getNext()) !'= null) {
q=p
p = next;

}

g.setNext (null)

return p

/**
* equal s() ==
**/
public synchronized void remve(Linkabl e node) {
if (head == null) return
i f (node.equal s(head)) {
head = head. get Next ();
return;
}
Linkable p = head, q = null
while((q = p.getNext()) !'=null) {
i f (node.equals(q)) {
p. set Next (g. get Next ())

return;
}
p=a
}
}
/**
* mai n() Li nkedLi st
**/

public static class Test {
[ ** Li nkabl e *x
static class Linkablelnteger inplenents Linkable {
int i; I
Li nkabl e next; //

public Linkablelnteger(int i) { this.i = } /1

i
public Linkable getNext() { return next; } /1 Linkabl e

£

28 - HlE
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2-8 LinkedList.java

public voi d set Next(Linkable node) { next = node; } // Linkable

public String toString() { returni +""; } /1
public bool ean equal s(bject 0) { /1
if (this == 0) return true;
if (!'(o instanceof Linkablelnteger)) return false;
if (((Linkablelnteger)o).i == this.i) return true;
return fal se;
}
}
/**
*
* 4 6 31 5
**/

public static void main(String[] args) {
Li nkedList |l = new LinkedList(); /1
I'I.insertAtHead(new Li nkabl el nteger(1)); /1
I'l.insertAtHead( new Li nkabl el nteger(2));
I'l.insertAtHead(new Li nkabl el nt eger (3
I'l.insertAt Head( new Li nkabl el nt eger (4

I'l.insertAtTail(new Linkabl el nteger (5
I'l.insertAtTail(new Linkabl el nteger (6
Systemout. println(ll.renoveFronHead(
Systemout. printIn(ll.renoveFroniail (

: /1
; Il
I'I.remove(new Li nkabl el nteger(2)); /1

)
)
)
)
)
)
)
)

_— =D DO -

/1
for(Linkable | =11.getHead(); | !=null; I =1.getNext())
Systemout. println(1);
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2-9
Sorter Sorter
sort ()
sort () quicksort
sort () Java 1.1
java.util.Locale java.text.Coll ator java.text. Col | ati onKey
Sorter
Sorter
Conpar er Conpar abl e Conpar er sort ()
Conmpar er
conpar e() Conpar er
Conpar abl e compar eTo()
Java 1.2 java. util.Arrays
sort ()
java.util.Coll ections sort ()
java. util . List Java 1.2 collection
2-9
Arrays Col | ecti ons
java. util. Conpar at or j ava. | ang. Conpar abl e
2-9 Conpar er Conpar abl e
2-9

Test
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2-9 Sorter.java

package com davi df | anagan. exanpl es. cl asses;
Il

import java.text.Collator;

i mport java.text. CollationKey;

import java.util.Locale;

/**

* String

*

**/

public class Sorter {

/**
* conpare()
* Compar er
* compare()
**/

public static interface Conmparer {
/**

*if (a>Db) return > 0;
*if (a==D0) return O;
*if (a<b) return < 0;
**/

public int compare(Chject a, Object b);

/**
* Conpar abl e
* compar eTo()
**/

public static interface Conparable {

/**
*
* if (this > other) return > 0;
* if (this == other) return 0;
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* if (this < other) return <0;

**/

public int conpareTo(Cbject other);

} .
/** :E-_l:rl
* Compar er dﬂil
* ASCl | sortAscii =
**/

private static Conparer ascii_conparer = new Conparer() {
public int compare((bject a, bject b) {
return ((String)a).conpareTo((String)b);

* Conpar er Conpar abl e
* sort ()
**/
private static Conparer conparabl e_conparer = new Conparer() {
public int compare((bject a, bject b) {
return ((Conparable)a).conpareTo(b);

}
b
[ ** ASCl | **x
public static void sortAscii(String[] a) {
/1 ascii _conparer
sort(a, null, 0, a.length-1, true, ascii_conparer);
}
/**
* up ASCl |
**/

public static void sortAscii(String[] a, int from int to, boolean up) {
Il asci i _comparer

sort(a, null, from to, up, ascii_conparer);
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2-9 Sorter.java

[ ** ASCl | *x
public static void sortAsciilgnoreCase(String[] a) {
sortAsciilgnoreCase(a, 0, a.length-1, true);

}

/**

* ASCI |

* up true
**/

public static void sortAsciilgnoreCase(String[] a, int from int to
bool ean up) {
if ((a==null) || (a.length < 2)) return
Il
String b[] = new String[a.length];
for(int i =0; i <a.length; i++) b[i] = a[i].toLowerCase();
Il
/1 ascii _conparer
sort(b, a, from to, up, ascii_conparer);

/**
* | ocal e col I ation order
**/
public static void sort(String[] a) {
sort(a, 0, a.length-1, true, false, null);

}

/**

*

* up true

* i gnor ecase true
**/

public static void sort(String[] a, int from int to, boolean up, bool ean
i gnorecase) {
sort(a, from to, up, ignorecase, null);
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/**

*

* up true

* i gnor ecase true
**/

public static void sort(String[] a, int from int to, boolean up, bool ean
i gnorecase, Locale |ocale) {

Il
if ((a==mnull) || (a.length < 2)) return;

/1 java.text. Col | at or

Il

Col l ator c;

if (locale == null) ¢ = Collator.getlnstance();

else ¢ = Col lator.getlnstance(locale);

Il

/1 JDK 1.1.1 Anerican English
Il

if (ignorecase) c.setStrength(Collator. SECONDARY);

/1 Col | at or Col | ati onKey

/1 Col | ati onKey String

Col | ationKey[] b = new Col | ati onKey[ a. | ength];

for(int i =0; i <a.length; i++) b[i] = c.getCollationKey(a[i]);
/1 Conpar er Col | ati onKey

Conpar er conp = new Comparer () {
public int conpare(Object a, Object b) {
return ((Coll ationKey)a).conpareTo((CollationKey)b);
}
b

11 Col | at i onKey
Il
sort(b, a, from to, up, conp);
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2-9 Sorter.java

}

[ ** Conpar abl e ** ]

public static void sort(Conparable[] a) {
sort(a, null, 0, a.length-1, true);

}

/**

* Conpar abl e

* up true

**/

public static void sort(Conparable[] a, int from int to, boolean up) {
sort(a, null, from to, up, conparable_conparer);

}

/**

* Conpar abl e

* up true

* a b
**/

public static void sort(Conparable[] a, oject[] b, int from int to,
bool ean up) {
sort(a, b, from to, up, conparable_conparer);

}

/**

* Conpar er c

**/

public static void sort(Cbject[] a, Conparer c) {
sort(a, null, 0, a.length-1, true, c);

}

/**

* Conpar er c
* up true



/ 55

**/

public static void sort(Object[] a, int from int to, boolean up,
Comparer c¢) {
sort(a, null, from to, up, c);

/**

Jiid
B8 - Tt

* sort () routine
* from to a

* up true fal se

*  Conparer c

* a b

**/

public static void sort(Chject[] a, Qbject[] b, int from int to,
bool ean up, Conparer c)

{
11 sort
if ((a==null) || (a.length < 2)) return;
11
/1
11
11
11
11 Conpar er conpare()
int i =from j =to;
Qbj ect center = a[(from+ to) / 2];
do {
if (up) { 11l

while((i <to) & (c.conpare(center, a[i]) > 0)) i++;
while((j > from && (c.compare(center, a[j]) <0)) j--;
} else { Il
while(( i <to) & (c.conpare(center, a[i]) < 0)) i++
while((j > from && (c.conpare(center, a[j]) >0)) j--;
}
if (i <j){
Qoject tnp = al[i]; a[i] = a[j]; a[j] = tnp; 11
if (b!=mnull) { tmp =Db[i]; b[i] =Db[j]; b[j] =tmp; } [/
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2-9 Sorter.java

}
if(io<=j) { i+ j--7}
} while(i <=j);
if (from<j) sort(a, b, from j, up, c); [/

if (i <to) sort(a, b, i, to, up, ¢);
}
/**
* Sorter Conpl exNunber
**/

public static class Test {

/**
* Conpl exNunber Conpar abl e
* conpar eTo()
* magni t ude
*
**/

static class Sortabl eConpl exNumber extends Conpl exNunber
i mpl ements Sorter. Conparabl e {
public Sortabl eConpl exNunber (doubl e x, double y) { super(x, y); }
public int conpareTo(Cbject other) {
return sign(this.magnitude() - ((Conpl exNunber)other). magnitude());

}

/** **/

public static void main(String[] args) {

Il Sor t abl eConpl exNunber
Sort abl eConpl exNunber[] a = new Sort abl eConpl exNumber [ 5] ;
for(int i =0; i <a.length; i++)

a[i] = new Sortabl eConplexNunber( Mat h.randon{) *10, Math.randon()*10);

I Sor t abl eConpl exNunber conpar eTo()
Systemout.printIn("Sorted by magnitude:");
Sorter.sort(a);
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for(int i =0; i < a.length; i++) Systemout.printin(a[i]);
Il Conpar er
I

Systemout. println("Sorted by sumof their real and i magi nary parts:");
Sorter.sort(a, new Sorter.Comparer() {
public int conpare(Object a, Ooject b) {
Conpl exNunber i = (Conpl exNunber)a, j = (Conpl exNunber)b;
return sign((i.real() + i.imaginary()) -
(j.real () + j.imaginary()));

B+
i) iﬂ
L

}
1
for(int i =0; i <a.length; i++) Systemout.printlin(a[i]);
I Conpar er
I

Systemout.println("Sorted descending by real part, then imaginary:");
Sorter.sort(a, O, a.length-1, false, new Sorter. Conparer() {
public int conpare(Qbject a, hject b) {

Conpl exNunber i = (Conpl exNunber) a, j = (Conpl exNurmber) b;
double result =i.real() - j.real();
if (result == 0) result =i.imginary() - j.imaginary();
return sign(result);
}
1
for(int i =0; i <a.length; i++) Systemout.printlin(a[i]);
}
[ ** sort **

public static int sign(double x) {
if (x >0) return 1;
else if (x <0) return -1,
el se return O;
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2-1. Rect Circle move()

Pythagorean theorem

boundi ngBox() Circle Rect
22.
toString()
23. Sort . Conpar er Sort. Conpar abl e
search()
sear ch()

i slnside()

Sear ch



