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o WH vs. KA
_ 2K
R Light
on()
off()
bright()
dim()

- X Light m = new Light();
m.on();
Light n = new Light();
n.off();
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* Autoboxing, unboxing

* Upcasting, downcasting
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Java 7

o FEACSKH
- boolean, char, byte, short, int, long, float, double
o JLATRAY) %
- Boolean, Charactor, Byte, Short, Integer, Long, Float, Double
o gt
- inta =1, double d =1.0;
«
- intb=a”*2;
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e class
- EX (Ellf:s A%
class MyType { MyType a = new MyType():; it = &l
int i a.set();
double d: a.get();
char c;

void set(double x);
double get();
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int af |;
int [ ]a;

MyType [ ]m;

MyType [ ][ Jm;
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int[]a={1, 2,3, 4,5}

int[][]a={{1,2,3}, {4, 5, 6} };

/| SESHIIEAL 1

int [ ]a = new int[5];

/I Sh&EHIEH 2

MyType [ Ja = new MyType[3] {
new MyType(),
new MyType(),
new MyType()

b

(Lt

int b = a[1];
int len = a.length;
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- FARRA LA ARRR LT b=

b[0] = 4;

— é@jﬁ%é&fﬁ ‘jﬂé‘ﬁ‘ggf)rﬂ‘ System.out.printin(a[0]);
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- String, Integer,...

e final S
- final #dls, ik, 2%, K
- static final
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° %%%g }52 J|E'|\ publi;: C|2|SS dStaticTest {
ouble d;
- H?‘/u é&yﬁ static inti=1;
o NS IL=E0Ys static void display() {
3 System.out.printin(“Hello”);
- H%JD\ ﬁ/£ }
* main K%k
public static void main(String [ Jargs) {
display();
StaticTest.display();

StaticTest s = new StaticTest();
System.out.printin(s.i);
System.out.printin( )
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o XIS RAAFAAN, TRFUE, NRIFRSITIE
o TRAMIE R EL public class MyType {
int i;
double d;
char c;
void set(double x) { d = x; }
double get() { return d; }
public static void main(String [ Jargs) {
MyType m = new My Type();
MyType n = new MyType();
m.set(1);
n.set(2);
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- import 1EH]

o el e XA

- package i&H]
Y ARSES BSIIAY 1
o WA g AL




AN )

Java 1j

JU Ry [ 455 il 25 Y
- package access
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— public

- private

— protected
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jlt ' R ~ class MyType {
public int i;
public double d;
[£ 22 ) AT N public char c;
ﬁﬂ 'TTJ\_ E»ﬁ 7</—\E><2|J§T EI/(J 5@ ? oublic void set(double x) { d = x;}

public double get() { return d; }
- HE }

o RO I RAE A FT RN SIS 1 public class MyCompType {

— Q]‘_’J?( private MyType m = new MyType();
private String s;

o IS ORI T AN A public MyCompType(){

s = new String(“Hello”);

ﬂﬁTﬂ&E&/i N (EE) }
‘ . }
o WfAISEIL Y BRE AR R

public class MySubType exiends MyType{
public static void main(String [ ]args){
MySubType ms = new MySubType();
ms.set(1.0);
System.out.printin(ms.get());
System.out.println(ms.i);

}
}
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class MyType { public class MySubType extends MyType{
public int i; public void set(double x){ i = (int)x; }
public double d; public double get() { return i; }
public char c; public static void main(String [ Jargs){
public void set(double x) { d = x;} MySubType ms = new MySubType();
public double get() { return d; } ms.set(1.0);

} System.out.printin(ms.get());

System.out.printin(ms.i);
System.out.printin(ms.d);
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Upcasting f12 2

* Upcasting

- TR HRK

- RRHILZ A2 A 1.

class A{ ... }
class B{ ... }
A a=newA();
B b = new B();

/I A a =new B(); compile error

4

class A{ ... }

class B extends A{ ... }
A a=newA();

B b = new B();

A a = new B(); // upcasting
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class Instrument {

public class Wind extends Instrument {
public static void main(String[] args) {
Wind flute = new Wind();
Instrument.tune(flute);

}
}
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class Instrument {
public void play(int note) {

}

}

System.out.printin(“Instrument.play()” +

public class Wind extends Instrument {
public void play(int note) {

}

}

System.out.printin(“Wind.play()” + n

public class Stringed extends Instrument {
public void play(int note) {

}

public class Brass exiends Instrument {

}

}

System.out.printin(“Stringed.play()” +

public void play(int note) {

}

System.out.printin(“Brass.play()” +

n;

n;

n;

public class Music {

public static void tune(Instrument i) {
.play();

}

public static void main(String [Jargs){
Wind flute = new Wind();
Stringed violin = new Stringed();
Brass frenchHorn = new Brass();
tune(flute);
tune(violin);
tune(frenchHorn);
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interface DifferentiableFunction { public class NewtonRoot {
double eval(double x); public static double findRoot(DifferentiableFunction f) {
double diff(double x); // newton method...

} }

public static void main(String [Jargs){
Linear | = new Linear();
Sin s = new Sin();
Quatratic q = new Quatratic();

class Linear implements DifferentiableFunction {
public double eval(double x) {//... }
public double diff(double x) { //... }

} findRoot(l);
class Sin implements DifferentiableFunction { findRoot(s);
findRoot(q);

public double eval(double x) {//... }
public double diff(double x) { //... } }

} }

class Quadratic implements DifferentiableFunction

{
public double eval(double x) {//... }

public double diff(double x) { //... }
}
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- ArrayList a = new ArrayList(); a.add(“Hello”);
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 #1% 777 (abstract method)
- RMLITVAR 2 RK , ZHCR (A
- f§ifH] abstract T

« #1%:2% (abstract class)
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class Instrument { abstract class Instrument {
public void play(int note) { public abstract void play(int note) ;
System.out.printin(“Instrument.play()” + n); }

}
}

265 71 %
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abstrac?t class Instrument { | public class Music {
public abstract void play(int note) ; public static void tune(Instrument i) {
} .play();
}

public class Wind exiends Instrument {
public void play(int note) {
System.out.printin(“Wind.play()” + n);

public static void main(String [Jargs){
Wind flute = new Wind();
Stringed violin = new Stringed()

} Brass frenchHorn = new Brass();
} tune(flute);
public class Stringed extends Instrument { tune(violin);
public void play(int note) { tune(frenchHorn);
System.out.printin(“Stringed.play()” + n); }
} }
}

public class Brass exiends Instrument {
public void play(int note) { . L
System.out.printin(“Brass.play()” + n); Upcasting 52 %
}

}
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abstract class Instrument {

}

public abstract void play(int note);
public abstract String what();

class Stringed extends Instrument {

}

public void play(int note) {

System.out.printin(“Stringed.play()” + n);

}
public String what() {return “Stringed”;}

A

1. extends R4EF
2. K, TRKR
3. class, extends

Lt

HR

Instrument {
void play(int note) ;
String what();

}

class Stringed Instrument {
public void play(int note) {
System.out.printin(“Stringed.play()” + n);

}
public String what() {return “Stringed”;}

}

ieu

1. implements i 7

2. I, LKA

3. interface, implements
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Interface Plane Interface Boat
void fly() void sail()

implements |

Seaplane

void fly()
void sail()
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interface Plane {
void fly();

}

interface Boat {
void sail();

}

public void fly(){
System.out.printin(“Fly!”);

}

public void sail(){
System.out.printin(“Sail!”);

}
}
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» Upcasting 524

CanFight { class Hero extends ActionCharacter
void fight(); Implements CanFight, CanSwim, CanFly{
} public void fly() { }
public void swim() { }
CanSwim { )
void swim();
) public class Adventure {
public static void t(CanFight x) { x.fight();}
CanFly { public static void u(CanSwim x) { x.swim();}
void fly(); public static void v(CanFly x) { x.fly();}
} public static void w(ActionCharacter x) { x.fight();}
public static void main(String [Jargs) {
class ActionCharacter { Hero h = new Hero();
public void fight() { } t(h); u(h); v(h); w(h);

} }
}
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Abstract or Concrete interface 1
Base class A
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A

iInterface A {

}

interface B extends A{

}

interface D {

}

nterface D extends A, C{

}

(7
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Inner class Composition
class Outer({ class Outer({
class Inner{

} }

class Inner{

}



public class Sequence
private Object[] items;
private int next = 0;
public Sequence (int size) {items = new Object[size];}
public void add(Object x){
if (next < items.length)
items[next++] = Xx;
}
private class SequenceSelector implements Selector{
private int i = 0;
public boolean end() {return i == items.length;}
public Object current () {return itemsJi];}
public void next() { if(i < items.length) i++; }

}

public static void main(String [Jargs){
Sequence seq = new Sequence(10);
for (inti=0;i<10; ++i)
seqg.add(Integer.toString(i));
:Selector s = seq.selector();
\while(!s.end()) {
System.out.printin(s.current() + “”);
s.next();

interface Selector{
boolean end();
Object current();
void next();

}

1. Sequence Rt NHEZE SequenceSelector
2. WHIZRSZELBE Selector

3. W2k AED i) Sequence [ private i

4. W private

5. WHBZR ARG Bl a5 — N AN G 1 5 | H
- ZHNEOL N iy B 3050k

6. upcasting: Object / selector()
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public class Parcel{

public Contents contents(){

}

return new Contents() {
/[ anonymous inner class definition
private inti = 11;
public int value() {return i;}

b

public static void main(String [Jargs){

}

Parcel p = new Parcel();
Contents ¢ = p.contents();

public interface Contents{
int value();

}
“ g —ANSZHL Contents [ 442K

TEVERRE

1.7 Kreturn BRI S

2. fE return 1EH]HE AR
- 523 Contents 2211
- JedE T N

3. G — el AR AN %
- new Content () {}
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public class Parcel{ public class Parcel{
class PContents implements Contents{
public Contents contents(){ private inti = 11;
return new Contents() { public int value() {return i;}
// anonymous inner class definition }
private inti=11;
public int value() {return i;} u> public Contents contents(){
Y return new PContents() ;
} }
public static void main(String [Jargs){ public static void main(String [Jargs){
Parcel p = new Parcel(); Parcel p = new Parcel();
Contents ¢ = p.contents(); Contents ¢ = p.contents();

} }
} }
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public class ApplesAndOrangesWithGenerics {
public static void main(String[] args) {
ArrayList<Apple> apples = new ArrayList<Apple>();
for(inti=0;1 < 3; i++)
apples.add(new Apple());

// Compile error!

// apples.add(new Orange());

for(inti=0; i < apples.size(); i++)
apples.get(i).id();

}

for(Apple c: apples)
System.out.println(c.id());
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class GrannySmith extends Apple {}
class Gala extends Apple {}

° I 4
upcasting fl1Z & (e Fuiji extends Apple {}

class Braeburn extends Apple {}

public class GenericsAndUpcasting {
public static void main(String[] args) {
ArrayList<Apple> apples = new ArrayList<Apple>();

apples.add(new GrannySmith());
apples.add(new Gala());
apples.add(new Fuiji());
apples.add(new Braeburn());
for(Apple c : apples)
System.out.printin(c);
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- ¥ : add(), remove(), get()...
- B
- LinkedList 5 Queue #:1 Collection:

ArraylList | [LinkedList




e Set, Queue

- FEA H AT

- HashSet
* Map

- FEA AT

- HashMap
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- throw

o MbHEERH
- try, catch, finally

. RHS
- Exception 2138
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» Upcasting 524
class SimpleException extends Exception { }

public class InheritingExceptions {

public static void main(String[] args) {

try {
System.out.printin("Throw SimpleException from f()");
throw new SimpleException();

} catch( e) {
System.out.printin("Caught it!");
System.out.printin(e);
System.out.printin(e.printStackTrace(System.out));

}
}
}
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bar() throws Type1Exception, Type2Exception{
throw (Type1Exception e);

throw (Type2Exception e);
}

foo() {
try{

bar();
)
catch (Type1Exception e){

}
catch (Type2Exception e){

}
}
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- InputStream/Reader
* read()
- OutputStream/Writer

* write()

- FhZ s E R SRYE / R H
* ByteArrayStream, FileStream StringStream ObjectStream




import java.io.FilelnputStream;
import java.io.FileOutputStream;
import java.io.|[OException;
public class CopyBytes {
public static void main(String[] args) throws IOException {
FilelnputStream in = null;
FileOutputStream out = null;
try {
in = new FilelnputStream("xanadu.txt");
out = new FileOutputStream("outagain.txt");
int c;
while ((c = in.read()) !=-1)
out.write(c);

} f',??:lny !{= null Lm_iigu&gup a i fal
in.close(); — e 1) <
If (OUt != nuII) .f/ Integeriariabfa\
out.close(); Vo i )

} NN

s write (b] —

v
Ilnl !){la|n|a|d|u| |d
} . . C'Lﬂp;..lt Stream
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- FilterlnputStream/FilterOutputStream

* BufferedlnputStream

* DatalnputStream
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» Upcasting f1 £ %

FilelnputStream fin = new FilelnputStream("xanadu.txt");
BufferedlnputStream bf = new BufferedInputStream(fin);
DatalnputStream din = new DatalnputStream(bf);

din.read(); din.readInt(); din.readDouble();

FileOutputStream fout = new FileOutputStream("xanadu.txt");
BufferedOutputStream bf = new BufferedOutputStream(fout);
DataOutputStream dout = new DataOutputStream(bf);

dout.write(1); dout.writelnt(10); dout.writeDouble(3.14);
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class Apple {}

public class Holder<T> {

}

private T a;

public Holder(T a) { this.a = a; }
public void set(T a) { this.a = a; }
public T get() { return a; }

public static void main(String[] args) {
Holder<Apple= h = new Holder<Apple>(
new Apple());
Apple a = h.get();
}

pZRLE

UEEEA

public interface Generator<T> { T next(); }

public class Fibonacci implements Generator<Integers {
private int count = 0;
public Integer nexi() { return fib(count++); }
private int fib(int n) {
if(n < 2) return 1;
return fib(n-2) + fib(n-1);
}
public static void main(String[] args) {
Fibonacci gen = new Fibonacci();
for(inti=0;i< 18; i++)
System.out.print(gen.next() + " ");
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char i) unicode *7x~
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TreeSet, LinkedHashSet, TreeHashMap,
LinkedHashMap F) 523 5 21
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o 0% + Py s (30%)
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