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gl

P (Object)
> USSR B REEA TR - U2 BAEFY)H(instance) > (IRZ1E
MR AV RIREERE - A DASE i (B R 2 Uas AL -

P S R A (IR 2 Ry B 1 (Property) B {5115 (Instance Variable) - if]
BRI T Ry R P R e BT 2 Ry 5725 (Method)

B YA R R DU M

B Java (NYIHEDERICETL - BT EREAE BT ERAIVERIRAS -
JFH1(Class)
> BE G I EA SRR H B R (template) -

[E]—Z A2 AT DU R ERVE R - (H S BE A — (BRI # E25 K public » [HEIE

sEE R F2ora] DLE M RR IR0l > ST 4B public BYAER I AL A=t A

Ry - F2 0 R RV ER HA AR 2 TRERAEIE -

MR ESEVHNERES > ol BWEsy -

& K2 &R (Data Member) : VIFRVERIER Y » BINEAERIAIREAVEE - F
B HEHAMY R R & 228 (Member Variables) -

& L E7J577%(Method Member) = ¥R FER 7 » BIRZZCAYRRE -

BAEESBREDEIIYN > sBENOT ¢

class $HA4TH

{
[T
PR ZHTT BRERE REER
FHGBCIUERTT HEEARE KETTE ( 2851 )
{
}
}
B U A ERRED R ARG E 2 S5 public static void main(String]]

args) R REETIRE > AGEREL -
SRR T Ry ELARE U (o A IR B S P (- B By L B R R &k - WiZR
Ky public SZFHUERTT > WIEUEHYEE » AIGTHR R 22 0E R+ - A

public class_name() {}
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public ~ private B2 protected
> {FHUEUILEZE T public, private, protected %5 - E I T & pk B ERIEITAN AR
A A
B public oA SR - HAERE S R RIS BT T DAGEA
W private o AR SRR AL RIN 2 e B EHITIUREA] |
B protected LB [E—E (i (package)y sl A AH A A > £E4[F] package
RIARTSER 5
B CERES  AMERPERINEER - &HIZE L static fll BB ERIETEA -

FURIHVsHRL — BT - BB P AR RERITTA

Z2FE T (Constructors)
> FERUIAE IR AT MR A S8
B AT ARVVR BT R 2 A A,
TR E RN A return) - EEHIRNSATE void,
B T ERE R AR BN E A R EI G LEE
B AR EVEE rT DR R JRBI AR A E AR R I T A ERE A |
B B FTIR LAY 7 AT DU AR M IR EI S BoE T S EERHER -
B B TESITET o P2 e] D] 5 [# -

public %5447 (2H31)
{
}

BH 1 AERF (Instance Methods)

> BPITEEFRBINERRTTE B ITEE T TE e R E A A 0 8% T AR T
EBT - BURSAEYIRE S DT RIER -
W S SR OEA T new S EE 4= — (T HIFE S (4 -
W FUlEANE

FRGI HEIERIRE J77EEHE (28)
{
}

¢ {FHUEE — public, private, protected T > JE % ST AN A dr iR -

& CEAEEEER - BRI AR E T E R A E{EAIRR K void -

& LR AMEEIER - EHEERRR(EA int 2 char FEHE T & VBRI
RE> LLIRFY 574 (%1 Ry B (Functions) » J57AMYRE ZC1E S EZE A A return
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B H B —{EFF & I EERERHEHEE -

KR 7EREFF(Class Methods)
> BRI AR B RAFRE T A (Static Method) - B & JHATE static — Il A L ZE
0 BRAENEERT - WTAEBRIEENAS  AOSEYHNE SR E
PE(EA -
B (lAERT 2 T2 =R R T A EEIRER - 502 Math BRI Friefit
FVEER RS - B System JHHIHY out.printin J77ASETER} » M9 AT SHINE
EHE AT ERETIEEA -
W BOLEEEW T (BR T ostatic 4 - HERIIAI Instance Method —#%) -

FHURCH static (H[O|{EAVRE J77A4RE (S2851)

{
AR ;
)
> this—this FERIUER L - WS 71 - HEFRAABER (i

W this T A ERE TR 2P
& (] this FPOUEMSFIF - E0E—@EE 5 -~ PSS —EE T
& this 7 statement YVHBENFE—1T ~ GHIAEEERLRE -
W this AT EE 7 AT E RIS [ EI AR & &R
& [ EERP ST —(EEE % name - i E 7 ABGERE TP AT
EAEZRHY 5 [EHHLIUAE name » [fEIFF this.name G HYEL & name »
DAAIS % name &[S
> BIVERIER] - Rt T FEAYS SRS - BHE SR - BlEn - BISE R AR

class Car {
Il EFBRINAER S &R
private long engineNum ;
private int color ;
private String model ;
private double mileage ;
private String brand ;
Il THERZE T ABEAGIE
public Car() {
}
Il FEHAS R T
public Car(int engineNum, int color, String model, int miles, String brand) {
/I FIA this B8 TF05 [ E AN R B BERHIAGE
this.engineNum = engineNum ;
this.color = color ;
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this.model = model ;
this.mileage = miles ;
this.brand = brand ;

}
I EHJTE - e SR
public void setEngineNum (long num) {
engineNum = num ;
}
Il EHITTE - BEERK
public void setModel(String id) {
model = id ;
}
I EHJTE s e EHARBH S
public void setColor (int color) {
this.color = color ;

}
I EHJTE e R
public void setMileage(double miles) {
mileage = miles ;
}
I EHTT% e SR
public void setBrand(String name) {
brand = name ;

}
I BT S5 2SR
public long getEngineNum() {
return engineNum;
}
Il E&H17572% - USRS
public int getColor() {
return color;
}
I {74+ RS AR
public String getModel() {
return model,
}
Il &% - B EEE
public double getMileage() {
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return mileage;
}
I E&HJ7% © BEEER
public String getBrand() {
return brand;
}
I 1574 + el AR
public static String getNation() {
String nation = "Made in Japan";
return nation ;
}
I EETE - FIEI —FHEER
public void printVehicle () {
System.out.printin("The Manufactor is " + getBrand()) ;
System.out.printin("The Model is " + model) ;
System.out.printin("Color Number is " + color) ;
System.out.printin("Engine Number is " + getEngineNum()) ;
System.out.printin("Mileage is " + mileage) ;

B AR R TR

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

Il BUSH#EE R TT 74
System.out.printin(Car.getNation()) ;

I BRI A&

Car car = new Car(82250080, 3, "Wish", 75008, "Toyota") ;
car.printVehicle() ; Il B _F-HE:

Il S ERTHYES
car.setBrand("Honda") ;
car.setModel("Accord") ;
car.setMileage(59225) ;
car.setEngineNum(72320415) ;
car.setColor(0) ;

I AFSFHRRE &R - ARE SR
System.out.printin(Car.getNation()) ;
car.printVehicle() ;  // U5 —F&3

Il TR
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Car suv = new Car() ;

suv.setBrand("Nissan") ;

suv.setModel("X-Trail") ;

System.out.printin(suv.getNation()) ; // ISP EUSAFREER T 7A &R
suv.printVehicle() ;

EERERE S
Made in Japan < ERREMERIZORL

The Manufactor is Toyota |

The Model is Wish |

Color Number is 3 |-> F—KEAEE
Engine Number is 82250080 |

Mileage is 75008.0 |

Made in Japan < ERREMERIZORL

The Manufactor is Honda |

The Model is Accord |

Color Number is 0 |-> B REARER
Engine Number is 72320415 |

Mileage is 59225.0 |

Made in Japan <- BRERIERIEZOR

The Manufactor is Nissan |-> FrEZAVERIYIE

The Model is X-Trail |

Color Number is 0 |-> RAEAG [ e e 2= {HE 0

Engine Number is 0 |
Mileage is 0.0 |

JERE PRI EHR (Overload)

> JEIEAE T I DUE E S RHE AR FIBURERY B D7 AR P N A SR IIRE - B
H#f - HEER L ERE—ERNAERIEE) L L2 T7ERR - BAHEZ A
BEE & 2RSS BT - HF 5 LB G55 RS [ A A1 e
ZE T T X R L H T PR B B HE 1 (T BN L) 2 (S — 11 7772) -

» Example—

I FE RS
class MeanValue {
public MeanValue() {

}
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public double mean(double a, double b) {  // 1.
double ¢ = Math.sqgrt(a*a + b*b) ;

return c ;
}
public double mean(double[] a) { /1.
doublec=0.0;
for(int i=0; i<a.length; i++) {
c=c+alil*ali];
}
return Math.sqrt(c) ;
}
public int mean(double[] a, double][] b) { /1.
doublec=0.0;
for(int i=0; i<a.length; i++) {
c=c+ali]*b[i];
}
return (int)Math.sqrt(c) ;
}

}

IR FEAE=ER

public class OverLoadTest {

public static void main(String[] args) { /2.

MeanValue mv = new MeanValue() ;
doublea=15,b=2.3;
double[] c={1.1,2.2,3.3,4.4, 5.5} ;
double[] d ={6.6, 7.7, 8.8, 9.9, 11.11} ;
System.out.printin(mv.mean(a, b)) ;
System.out.printin(mv.mean(c)) ;
System.out.printin(mv.mean(c, d)) ;

BITEE R
Method 1: 2.745906043549196
Method 2: 8.15781833580523
Method 3: 12

SEf -
1. B0 R (A9 = 8 Method ELATHR[F] 4% mean » [E 12 & FRAIRE T
HF > A int > 7 double : HiEg AR5 B AR —1% - HHE > ARSI - = {4
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Method 73 Bl A —BeAVER > HERA—RAVE -
2. & TR Method B - RIS [BURIREACH 7 6 FHIIE— (i mean J57% -

SR B
> BN (Scope) » RIS BRI B - TSR - S
Tl LB AL -

1

N

__________________________________________________ , ok 5 52 e
{: Member Variable Scope ; -

R

public void method_name( ... )
!_{_ ....................................................... . E ﬁ;ﬁ%%ﬁ%’é
' Loy i 2 i

W [EiEEEEE (Local Variable Scope) — £ J77ANE SHIEE » B ETEES
T2 ARSI FH (N BIEEE &) 7277 A MIIE S0 A7 HUL S -

B J7ASHEE (Method Parameter Scope) — /& {H A JTANIS 8 - HEEZ
BffE 77 AR SR - 757 A MR SIS I A T -

B ESEEE (Member Variable Scope) — e static 5 &5HVERIEEENSH
B4 static({HnVE BIE %) - FREERInRE CHEER o] DT EUIL S E S8 -

= (Inheritance) A E (Override)

&K (Inheritance)

> 4R (Inheritance) BE AL &3]
FPEAER o7 B Bl R B BRI
JFJ575 » BRI E s % - &2
FEE SRR R Y 7 A t t
% - Java HEARIERZ 42K Object i= 1l | T |

Vehicle

SRR Z R Java B E SRV RIED Truck Car Motorcycle

=B Object BRI 4R -

B FHERI(Subclass) Ak {HE Rl
(Derived Class) : 4 5& E-Ath A4E R T

B <CJER(Superclass) = AL ELE R
(Base Class) : #5415

m UEKRI(Sibling Class) @ 73
(] 4K — & SR Y - J5 A

Sedan
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> DL B R R > A2 T H AR R E(Truck) ~ 75 #(Car) ~ f#E (Motorcycle)
=BT R EEE (Sedan) T = RITNE O] #E Car BipH ] E =4
taz(color) ~ 525G (engineNum) FEk B &L Bl U572 » AIIE Sedan 5511 » A A
F extends 5B A4 Car SCHRIFTE VS TE & M

class FHH#41HE extends SCHHR|4TH
{

...... Il YN E BRI T 7
}

W 40 > Sedan FHHAIRYEL EFR T 4K Car BHHIFTE ZRAYSTEE R} » IR TS g
T P B (AR~ PSR AP B ) B s PP U (e P ~ =F9 ~ 0P ~ &1
FIERIILE -

class Car {
private long engineNum ;
private int color ;
public void setEngineNum(long num) { engineNum = num ;}
public void setColor(int color) { this.color = color ;}

}

class Sedan extends Car {
private int door ;
private double price ;
public void setDoor(int door) {this.door = door ;}
public void setPrice(double price) {this.price = price ;}

—

> BORHIIRHIRCE
B R REFHSCE E SR private HYRE BRI A ©
B CERIAEE T A BT LTS nT DL RSOy 1 (]
DARFOUSCHF R A% 1
B ST AR —(E S

#HE (Override)fIf&jek (Hide)

> ESCERIFTE RV AN E A BRI AR S (Override) (LS AT 7475 &
/a5~ 2B R E A 77257 R AR AR AU 5 SR B B T50%
(Instance Method) i R BEEU B 45 15¢ static fEERI 7772 (Class Method) » R 41AREL
RACERIAVERITT AR » F AR E S EERAVERDT AU - BIFEE(Hide)
B [ > Car A R]H - getNation() £ Class Method > printVehicle() &E1FEHY
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H 574 (Instance Method) - [RIFLE Vehicle T3 AI4K Car SCERIFYELR R TE
TEHE LE T AEEER > A Hide 19520 (BIR & J57A N L static
H) 0 kg RIA Override (1534 - PSR FAE S T B S B EUR LT
BRI > BT FHRIRE TR B IR SRR A T -

W RS SRRV R B o] DUE T4 T SR ey B 0 > BTanfth Car S5
AlHEY color B S 1E Sedan -HH 5! et IR 2ICH I & 14 825 public String

B {HE CEHINEIREE BUTAMIA A LIS - A A RE G R B EAFRE TS
EHSRETR - IR B RE B P A E RS © AR E (AR IHY
[Z/7 Z#{Overload) B2 2 -

class Car

public static String getNation() {.../#5 A..}
public void printVehicle() {..ZEE AA..}
private int color ;

}

class Sedan extends Car

{
public static String getNation() {....#%. B...}
public void printVehicle() {..2#% BB...}
public String color ;

}

> FlIH super EOLSOHAFIRYERE T — TR o] DL AR SO RIS T - FE 2
%> F super 55 A0 5 [EI3E PRI SRR R & B8t o] DU A super
RIS o

> Example — #1777 Sedan 4K 1€ 55 CJE R Car

class Sedan extends Car {
/** Creates a new instance of Sedan */

public Sedan(){ /1.
super() ;

}

public Sedan(int color) { 1.
super() ;
this.setColor(color) ;

}

private double price ; 2.

private int door ; 2.
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public String color ; /3.
public static String getNation() { /3.
String nation = "Assembled in Taiwan" ;
return nation ;
}
public double getPrice() {
return price;
}
public void setPrice(double price) {
this.price = price;
}
public int getDoor() {
return door;
}
public void setDoor(int door) {
this.door = door;
}
public void setColor(int color) { /1.
super.setColor(color) ;
switch(super.getColor()) {
case 1:
this.color = "red" ;
break ;
case 2:
this.color = "black" ;
break ;
case 3:
this.color = "green" ;
break ;
case 4:
this.color = "blue" ;
break ;
case 5:
this.color = "silver" ;
break ;
case 6:
this.color = "golden" ;
break ;
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default:
this.color = "white" ;

}
public void printVehicle() { /4.

System.out.printin("The Manufactor is " + getBrand()) ;
System.out.printin("The Model is " + super.getModel()) ;
System.out.printin("The Door Number is " + door) ;
System.out.printin("The Color is " + color) ;
System.out.printin("Engine Number is " + super.getEngineNum()) ;
System.out.printin("Mileage is " + super.getMileage()) ;
System.out.printin("The Price is " + price) ;

}
I REEE R EREECER
public class InheritOverrideTest {
public static void main(String[] args) {
Car car = new Car() ; I'S.
car.setBrand("Nissan") ;
car.setModel("X-Trail") ;
car.setColor(6) ;
car.setEngineNum(22053366) ;
car.setMileage(59550) ;
System.out.printin("Before inheriting and overriding....") ;
System.out.printin("The car is " + car.getNation()) ;
car.printVehicle() ;
Sedan nissan = new Sedan(5); //6.
nissan.setEngineNum(22053366) ;
nissan.setModel("X-Trail") ;
nissan.setBrand("Nissan") ;
nissan.setMileage(60000) ;
nissan.setColor(6) ; /1 6.
nissan.setPrice(69900) ;
nissan.setDoor(5) ;
System.out.printin("After inheriting and overriding....") ;
System.out.printin("The sedan is " + nissan.getNation()) ;
nissan.printVehicle() ;
nissan.color = "red" ; 7.
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System.out.printin("After modifing public variable....") ;
nissan.printVehicle() ;

}
}

AL

1. 4K 551 class Car Fya B AR » Hrp&A color S8 DU fitig ABH B 5%
class Sedan 4k Car 81 J5H5 > EFR I WiEERT - Hph—fEHZEm A Car
SR PR {E FHRVBREAHS - WS T39F ] super()f5-S PRI RIAY Car i
T DARATEFR 001 m] DASE R AR PR ke U704 - Wi H7AE R Car i 2
setColor() J57% 55121y setColor() £ switch #ZEHAZ R EA €U color {EHiE
Ryt L E color HYE2E U £ super.setColor(color)fE 3 1 E 25
% » 154 super.getColor()E (ol TR » Wi fafE i [EI RYRE [S]HY S B ER
BN
WEEAAEABORIEVERS T EETILE  WEAZEERE T RIS
BT T AR H BB 54T

2. Sedan TR H 17 & AR+ TR F R RERHY U7 =68 BEL A R AH ] A4 Fl a1
5 color - 3P4 Fy public B & (R EFRIHEVRZ AR MR E e HAR) -

3 ETHEA S SCEERITEERE /772 getNation() » jidkis Y= SB iy s -

4. FET R PR ORI EIRETT0A printVehicle() - FREDH SCERIHFEEA TR EE
B FIIETE ARSI ER © =M H - BHEATE L EE -

5. A E S AR Car VYIS - IR TAEREERIGEI S -

6. 1£ T2 E &0 Sedan HyY)FE 8 - 4R B SO RIEY T A M A E R
A AR EE A AE R o BEAPIERE TIFARE TEEAE R 5 H
%48 L T setColor 572 BB E 6 R T-AUBE il A E B EE -

7. FH RS setColor 73724 » EHFFIHFHERIE R E M color BEE T HIHBA B 4TE
P[] R R

BATEERA T
Before inheriting and overriding....
The car is Made in Japan SCHERRERRE A

The Manufactor is Nissan

The Model is X-Trail

Color Number is 6

Engine Number is 22053366

Mileage is 59550.0

After inheriting and overriding....

The sedan is Assembled in Taiwan----------- W B S R R AR RE 7 A
The Manufactor is Nissan

The Model is X-Trail
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The Door Number is 5 Ny ERTE R
The Color is golden HEER ORIV 4T

Engine Number is 22053366

Mileage is 60000.0

The Price is 69900.0 e Ny ERE R
After modifing public variable....

The Manufactor is Nissan

The Model is X-Trail

The Door Number is 5

The Color is red IR INBR AT
Engine Number is 22053366

Mileage is 60000.0

The Price is 69900.0

iz (Abstract)}ERELZE (Polymorphism)

HE(final)
> final —fER2s NP E S By final By RN mI SO Y G e [E H > HAeEUH 2R
F o (B REEE R HAE -
B A CRERIEGTHVRRA - aIREE R E ey A E SR final » B IR #4K ~ 77
BV Bk78 &5 R 0T HRAE -
B LU 258505 Customer o] L4 Person SO > {HIR Customer #%7E 2%
final » HBCRREFR Bl FERN4EK  HACER A % (ER B AT E 2K
final » #& Customer 47K Person B » i A 78 5575 Lo B U7 VARV RIRE -

class Person

—
final String Lname = “Lin”;
final char getName() { return name ;}
final int getAge() { return age;}
final int setName(char c) { name = c ;}
final void setAge(int age) { this.age = age ;}
}
final class Customer extends Person
{
}

> i final Faf

class parentClass
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I

}

inta;
public parentClass() {

}

System.out.printin("Parent: " + getint()) ;

final int getint() {

}

setint() ;
return a ;

final int getinteger() {

}

setinteger() ;
return a ;

public void setinteger() {

}

private void setint()
public void setint() {

this.a=5;

this.a=10;

class childClass extends parentClass

{

publicintb ;
public childClass() {

}

super() ;

System.out.printin("Child: " + this.a) ;
System.out.printin("Inherit: " + this.getInteger()) ;
System.out.printin("Override: " + this.getint()) ;
setint() ;

System.out.printin("Child inherit: " + this.a) ;

b = this.getint() ;

System.out.printin("Child variable: " + b) ;

public void setint() {

this.a=15;

// Private member can only be used in parentClass
/I Public member can be overrided in childClass




Web Development Part V Java Wi E sk E

16

public class finalTest {
public static void main(String args|]) {
final float a = 2.5f ;
Il a =a+ 1.5f; // Error: cannot assign a value to final variable a
System.out.printin("final variable:" + a) ;

parentClass p = new parentClass() ;

childClass ¢ = new childClass() ;
System.out.printin("Parent Class: " + p.getint()) ;
System.out.printin("Child Class: " + c.getint()) ;

final variable:2.5
Parent: 10
Parent: 15

Child: 15

Inherit: 5
Override: 15
Child inherit: 15
Child variable: 15
Parent Class: 10
Child Class: 15
*/

[* mmmmmmme e Results for private void setint() in parentClass: -----------------
final variable:2.5
Parent: 10
Parent: 10

Child: 10

Inherit: 5
Override: 10
Child inherit: 15
Child variable: 10
Parent Class: 10
Child Class: 10
*/
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HhZ24E Rl (abstract)

'

> B abstract (PEHLSERET » I RERIAEITIYE X [ =beracss
BRI THERIR - St R SR A T T - Shape

BRI ITE - FonE B EIE] - *x:double
+y:.double

m DUGHERTRZ UMLSHIE » fiigos] Shape 2 (X y)R: lareah

FERRI R T ET R RN area(fi ST 7AST iR - (HILTT

EANFEREAREER - MAIH 75 Circle 427K Shape 2k Cirde
BRI AL G R B - +r.double

W {4 Circle Fr4K T Shape Y x, y {F B ELLER » TR [area()

AL re G HAE T BERIERHE - H D <<abstract>>
A RSER - BB ANREER > B=RRKETNE LRI, -, #
A {X:Z= public, private K protected)
> HhSEREEAN BRI - (B R AR SRS R E B - 40
Shape c2 = new Circle(10.0, 10.0, 7.0) ;
W [y Shape BiRIE SAVYMFESR c2 n[LASE TRV ER] - ALl Java F2=0A]
LAfEH] instanceof 51 AHIET( -2 82 S 12— P - 40
if (c2 instanceof Circle) { ...... }
W X2 2 2% 7 Circle ¥4 » RIIGs(TIESEREH] -
B E SR abstract (VYRR B L2 A AN I S0 B A R b Y B ]
BEETTA » FRE OB RIRE AN - (0
Circle c;
c = (Circle) c2 ;
IR R B 2 Rt 5 Shape Z ¥)(4-58 c2 5 Circle T RIHy(4-5
B BT TEY -
» Example

abstract class Shape { // Shape i EF 5 &
public double x;  // X J#£ &
public doubley; //'y FEfE
Il FhE g7k ST EEE
abstract double area(); I11.
}
class Circle extends Shape { /I 2. Circle R E %
public double r;  // &
public Circle(double x, double y, double r){ // #Ei&E T
this.x = x;
this.y = y;
this.r=r;
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public double area() { // &% B{EHSE 54 area()
return 3.1416%r*r ;
}
}
I FA2=HA
public class AbstractTest {
public static void main(String[] args) { // FFE=
Circle c; // Circle JERIEYY {58
/I ' Circle ﬁﬁﬁﬂﬂ%éﬁ”ﬁi, DIAERENVEZIES

Circle c1 = new Circle(5.0, 10.0, 4.0); I13.
Shape c2 = new Circle(10.0, 10.0, 7.0); 4.
I BT o1 Rkt

System.out.printin("[Eff c1 BYER} =====");

System.out.printin("X JF£fE: " + ¢1.x);
System.out.printin("Y JF£fE: " + c1.y);
System.out.printin("{&: " + c1.r);

11 SRR E BT A

System.out.printin("[Ef&: " + c1.area());

Il BUREE c2 (&R, &R Ky Circle WERI

if ( c2 instanceof Circle) I'S.
System.out.printin("----->c2 /& Circle #7{4-");
System.out.printin("Elf c2 1y&ERE =====");

System.out.printin("X JF£fE: " + ¢2.x);

System.out.printin("Y JFEfE: " + c2.y);

c = (Circle) c2; 11'6. HUREER
System.out.printin("{&: " + c.r);

System.out.printin("&EfE: " + c2.area()); // SERUMMERNEF] T E

}
}
SEfE

1 #SERINES - Naf5)77k area()

2. 4% Shape 511 Circle TR > HridE® r - W EEHGF )54 area() ; WJ%%
T 55| Shape - A E#EA T Shape VAR S E 8 x 1y BUEFME - HIL
A]{sEH this.x B this.y HifS Circle 1 {EKAYS (8 -

3. {#H Circle R EEMIFEE c1 > /&R new #1217 Circle ¥{F

4. {fiF Shape iEF‘J'J LB c2 > IR (F ] new EE 17 Circle ¥4

5. if (& (F1iR 2 Shape FHIE S0V EEIE S E2% Circle ¥

6. FURRHEA c2 Bl Ky Clrcle FHIE SIS MEREUR cr BEFIEEE
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2% ¥E(Polymorphism)

> Polymorphism 89 HHVIEEIEHENE A S 7 AR A RV E R T 7 2
1B - MR — (WS R [E % T7E » DRI EERIIRE - (05%H
FrovERIIRE > Bl R AR AT R -

> BRI SOSERIES ¢ FIH ERIAVELS - 211 7 Shape iR BHIER T —(EHRHE
1 N T EHFE A i E 7574 area() > LA Circle F3E R4 K > > B DAL I T57AET
HEHE - [FH > de][EEEIL Triangle - Rectangle T BH12RE T E = AP BER
HITHITE

abstract class Shape { // Shape #2255 &
public double x; Il x JEEAE
public double y; Iy FERE
abstract void area(); // %54 HEEE
Y
class Circle extends Shape /I Circle 855 &
{ .
public void area() { ... }; /I FKET5/E: EIEMMZE 7k area()st E B HTE
Y
class Triangle extends Shape /I Triangle J8 715 &
{ .
public void area() { ... }; /I FKETJTE: BfEMS A area()it B = AP HITA
Y
class Rectangle extends Shape I/l Rectangle $H7 5%
{ .
public void area() { ... }; /| FREJ7A BIEMSRITE area()s T BB EITA
Y

> [FERERZ I TTE - ETRE
e S PSR T AR TR
“HEEPH TR - 7] 5% Shape
FERIEY S s BEE Rl E S
% [El} Circle, Rectangle,
Triangle Z JRIAVY)H 28 s,
s2, 83 » I - (A DA EIHHHER
JiiEAAE area()sT RS TEE DAY
[EiE o Hr > area() 77 AR RS
¥ » — BT E BTG K
FEEIESFY IS
(Circle.area(), Rectangle.area(), Triangle.area())#{ T IFFERY E HI 774 -

Shape.area() ;

Shape.area() ;

Ex01_Shapes > Rectangle

Shape.area() ;
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» Example

abstract class Shape { // Shape i EF 5 &
public double x;  // gk BEE&ER} @ X HEIE
public doubley; // [REER : y JH#ERE
I FhE g7k ST EEE
abstract double area();
}
class Circle extends Shape { // Circle 555 &
private double r; Ik B&R 2
public Circle(double x, double y, double r) { // #Ei&E T

this.x = x;
this.y = y;
this.r=r;

}
public double area() {/ % E7J5%: BE{FHhi%2 7% area()
return 3.1416%r*r ;

}
}
class Rectangle extends Shape { // Rectangle fg7 &%
private double x1; I E &R+ X i
private double y1; I EER Y R
public Rectangle(double x, double y, double x1,double y1) {// #{# T
this.x = x;
this.y = y;
this.x1 = x1;
this.y1 = y1;
}
public double area() {// K& 5% E{EHE 1% area()
return (y1-y)*(x1-x) ;
}
}
class Triangle extends Shape { /Il Triangle F8RIE &
private double x1; /I X JEEFE
private double y1; 'Y
private double I; Il ZAEEE
public Triangle(double x, double y, double x1, double y1, double I) { // &1
this.x = x;

this.y = y;
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this.x1 = x1;
this.y1 = y1;
this.| = [;

}
public double area() {// K& % E{EHE 1% area()
return (y1-y)*1/2.0) ;
}
}
Il FREFFE A
public class PolymorphismTest {
public static void main(String[] args) { // FFE=
Shapes; /I FiIZJHAIHVYIEEE
Il BRI AIREHY SR gy, I H I
Circle s1 = new Circle(5.0, 10.0, 4.0);
Rectangle s2 = new Rectangle(10.0, 10.0, 20.0, 20.0);
Triangle s3 = new Triangle(10.0, 10.0, 5.0, 25.0, 5.0);
/I IR SRR R Hh S U502k area()
s =s1; =7
System.out.printin(“[ElHEf&E” + s.area()); 1.
S =82; I &5
System.out.printin(“E 5 IFHEFE” + s.area()); 2.
s=s3; I =
System.out.printin(*= &/ HTE" + s.area()); 1'3.

}

S -
1. fHER#T Circle.area() ;
2. [HE T #7T Rectangle.area() ;
3. METR#T Triangle.area() ;

frmE(Interface)BiEMH-(Package)

11 (Interface)
> Java NG CH+—HERE IR — U Rl R 28 SO AT 25 B 4K (Multiple
Inheritance) - {EZ Bl F A EIHY B R AR ER HEAHTE] HEVHY 2 BB 4K -

B EG S EE R T AT R NERERTAES > (2

I (EAVRE (S - HE SRV AU R RIR 2RI T

public interface [ 47H
{
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final &RIAIRE FE = H ;

nEPRIE AR R AR A e

% -

B SERIETARRE R A E S (BRI LA — Tk TMEIE AR

AEZ MH—ELHEEFIERE -

W BRI > E SRR AT DU S i EEE  EA REE R E
public » ‘H &% public #y7 M L HIRE A A4 a4 -
B ARV - —{E A] DA AR S A - TSR (RS

AT LA (F R — (R /i

W R EEE R R - (A2 5] LY BT F 2677 & FI P E

EPHEE— (1] 77 2 AR T L P
> HE/HE

class il implements /1EIFATE 1, 1 HEHIFAHE 2, ..

{
...... I BEHE A

> HoRIrmE

interface 7\ iAI%fE extends 48:&17 A 1, &I/ HE 2

...... I ZEYMN BRI 774

Y

R A (AT ——
¥ BRI SR Shape Shape
1y area() 77 A4E S TH +x:double

rrn ., |ty:double
Arealnterface H'H & > Y
Shapelnterface 4K 'y
Arealnterface - N&stE EREAY
F77% perimeter() -

B Circle HRI{EH4% Shape (19 Circle
X,y BB TEME AT A -r.double
Shapelnterface &S 54 +area()

+perimeter()

perimeter() » A FE S HAER T

<<interface>>
Arealnterface

Pl:doube = 3.14159

area()

A
1
1
1

<<interface>>
Shapelnterface

perimeter()

Arealnterface FTiE ZHYH B Pl K 7772 area() » Foyaswris—(EZH r(BE-HE) 2

& - ARt REmEE A EEE -
> BIE AR
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/I Shapelnterface /A & &
interface Shapelnterface {

final double Pl = 3.1415926; Il R ES

void show(); I JrEJTA: EIHAER 28
}
/I Circle $HRI|E 2

class Circle implements Shapelnterface {

private double r; Il FREER

public Circle(double r) { Il T
this.r=r;

}

Il E{E Shapelnterface §1fy show 75,%
public void show() {
System.out.printin("PI=" + this.Pl) ;
}
I FIF getR()J7 AR EE r 19(E
public double getR() {
returnr;

}

I FA2=HA

public class InterfaceTest {

public static void main(String[] args) {// F2=

/I '§¢5 Circle BB RERYERR, I H TP
Circle ¢ = new Circle(5.5);
System.out. printin("F| 517 A RURTHEI2EL") |
c.show() ;

Il R/ E E EUE

System.out.printin("FI| 7 EEUE: Pl & #: " + Shapelnterface.Pl);

System.out.printin("F (2 HEUGEFH: " + c.Pl) ;
System.out.printin("| ¥ ZHHUGEFE: " + c.getR()) ;

}
}
HITEER
MR TR BT 2 %
P1=3.1415926

FFH7 S Pl H 8 3.1415926
AV RIETT R %R 3.1415926
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MRV EHTT R 8 5.5

> I ARSI TR EL

abstract class Shape {  // Shape fiZ R 5 &
public double x;  // X J#£f&
public doubley; //'Y J#£f&

}
interface Arealnterface { // Arealnterface /&t

double area(); Il ArETTE: STEEE
}

Interface Circuminterface { // Circuminterface 4} H & &
double perimeter(); Il SrE 772 STEEE
}
/I Shapelnterface 71" aI = &, %K Arealnterface i Circuminterface
interface Shapelnterface extends Arealnterface, Circuminterface {
final double Pl = 3.1415926; Il EEES
void show(); Il rEJTA: IR S8
}
/I Circle JERIE &
class Circle extends Shape implements Shapelnterface {
private double r; Il IREER B
public Circle(double x, double y, double r) { // Zf#E 1
this.x = x;
this.y =vy;
this.r=r;
}
Il ‘& {E Shapelnterface Ffi4/K >~ Arealnterface /1[Iy /574 area()
public double area() {
return this.Pl * this.r * this.r ;

}

Il ‘E{E Shapelnterface ffi4% %~ Circumlinterface 1\ fify }77% perimeter()

public double perimeter() {
return 2.0 * this.PI * this.r ;
}
/I ‘& {E Shapelnterface H1fyJ show J7;%£
public void show() {
System.out.printin("PI=" + this.Pl) ;
System.out.printin("r=" + this.r) ;
System.out.printin("x=" + this.x) ;
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System.out.printin("y=" + this.y) ;
}
Il ¥ getR() 7 A= [OIRA A S r 1YE
public double getR() {
returnr;

}

Il EREHR

public class InterfaceTest {

public static void main(String[] args) {// F2={
/I '§¢ Circle BRI RERYERS, I H TP

Circle ¢ = new Circle(10.0, 7.0, 5.5);
Il BT IR SE
System.out.printin("FFIEE RV ABURAHRBISEL") |

c.show() ;

System.out.printin("FI| 7 EEUE: Pl & #: " + Shapelnterface.Pl);

System.out.printin("F| ¥ (-2 AU E F25: " + ¢.Pl) ;
System.out.printin("[E-F{&: " + c.getR()) ;
System.out.printin("E.(»: ("+cx+","+cy+")");

I WU £ 1 704 areal()
System.out.printin("[ElEf&: " + c.area()) ;

I WEOU PR F 1 5 0% perimeter()
System.out.printin("[E| & £: " + c.perimeter()) ;

}

}
BITEER

FIRSR T A HR 2 8
P1=3.1415926
r=5.5
x=10.0
y=7.0

FIFF T EIETS Pl #e 3.1415926
MR AU B3R 3.1415926
Bl mifE: 95.03317615

[B|H: 34.5575186

[B+-1E: 5.5

[E.C»: (10.0, 7.0)
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£ (Package)

> Eff(Package) —RitHBRHVEAIRI MATE A Al SRsEpE T > A—fdE= A ]
ARt e - A import 55 AR EMFE AR T - A HEfPRTATREHY)
{4 - fij Java fZAEMY APl BI2—({l s java IV KB - WA E(E T-E(F40 lang(Ft

A = 4eE) ~ awt(ETT GUI JTiF) ~ io(GZ ik Bt )= -

> BRI Y EE — R R A LAY Java FEEUE S K public AR B T MR LR
ASTBELZR - FIH javac dRaEtk - (ER] 2 RBILAVIMEAE - phike A BB ER = AR

A AE > VAT DU RAHEIHIIIRE ©

> DUNERfIE (F o 1 24 (6 1L A EL i - DL Shapelnterface 527 & % #Uat
FHTRELERAY 575 » 5% Shape flig 4RSI 5 BRI R 8!
Circle } Rectangle 735l 8 {7 £ (i fe B B R AR 550 A AR UL AT T :

1. #Z177E Shapelnterface.java

public interface Shapelnterface { // Shapelnterface 115 &

final double Pl = 3.1415926; Il BN ES
void area(); I A% stEmE
void perimeter(); Il a2 StERE

}

2. #3228 Shape.java

public abstract class Shape { // Shape 75 &
public double x;  //pk E&H} @ X HEIE
publicdoubley; //[FiEE&ER} Y FEFE

}

3. B 1r—#AEF Circle.java

public class Circle extends Shape implements Shapelnterface {

private double r; I EER ©

public Circle(double x, double y, double r) { // #{# T
this.x = x;
this.y = y;
this.r=r;

}

public void area() { // ‘E{F Shapelnterface 1 1aHY /7724 area()
System.out.printin("El&fE: " + PI*rer);

}

public void perimeter() {// ‘& {F Shapelnterface - Y 15,7 perimeter()
System.out.printin("[E|fE£: " + 2.0*PI*r);

}

4. Z1r Rectangle.java
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public class Rectangle extends Shape implements Shapelnterface {

private double x1; I E &R+ X i
private double y1; Ik Bk Y B
public Rectangle(double x, double y, double x1, double y1) {// #f# 1
this.x = x;
this.y = y;
this.x1 = x1;
this.y1 = y1;
}

public void area() { // ‘E{E Shapelnterface 1 1aHY /7724 area()
System.out.printin("£ I HEE: " + (y1-y)*(x1-x));

}
public void perimeter() {// ‘& {F Shapelnterface [y 15,7 perimeter()

System.out.printin("& A EE: " + 2.0*((y1-y)+(x1-x)));

}

5. B &+ ShapePackage.java

public class ShapePackage
{ /I FEK

public static void main(String[] args)

{ /I & Circle I BIRERYEEL, W H )0
Circle ¢ = new Circle(5.0, 10.0, 4.0);
Rectangle r = new Rectangle(5.0,5.0,10.0,10.0);
I SRR AT 7% area()
c.area();
r.area();

/I SERURE 11 D774 perimeter()
c.perimeter();
r.perimeter();

}

6. HiTAEE

D:\Course_Data\Example\PackageTest>javac Shape.java
D:\Course_Data\Example\PackageTest>javac Shapelnterface.java
D:\Course_Data\Example\PackageTest>javac -cp .;D: Circle.java
D:\Course_Data\Example\PackageTest>javac -cp .;D: Rectangle.java

D:\Course_Data\Example\PackageTest>javac -cp .;D: ShapePackage.java
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D:\Course_Data\Example\PackageTest>java ShapePackage
[ElfifE: 50.2654816

RKI7PiHEA: 25.0

[BlE £ 25.1327408

RITP & 20.0

W HRTEEHY classpath HA Java [FUAEM: - #H AR A %R HoAth B E HH
ISP HIVIENL T » R @A TS ERIAIALE - FEEF A A FH-cp By 4R
HETH R T (oE P AR 1 2 B AN B2 -

B YIRAEET javac KR A -cp 2EEERSTE -t a] AR R LR (R0 5 =+ fr
ﬁé’ﬁ&iﬁ&ﬂ EEEFET) » (EAELA java S TAZ NI - Bha3hn F-cp FY 28

SEFSE - 7 R E AR AT HEAE R S -

u ﬁEF' EE% AN L AgEL . (2%classpath%)iy H 12 bR R AR EASE E
TERRIR BB N RIESAS - e LR M N R s 1 2% -

W ECE AR EETAR SRR A set classpath BYF5 S B RIS & F25 » i
1Ej*“$£4§)§2+5%ﬁ””}5ﬁftﬁ§ % By D:\Course_Data\Example\PackageTest
set CLASSPATH =".;D:\ Course Data\ExampIe\PackageTest”

SEE TR A T A AR s R 0 AR T
> ETEMA—FIH package f5-SRGI - TEEHEE T ARAY Java BAIFE AT EE

FafE - BRI RS 2 22 B - PLEGIF 2 Shape.java Sl - {075

a5 2 EM Shapes o > Hll

package Shapes ;

public abstract class Shape

B GREEFRVEREAR  HEEREAESER—EESRET - M HexaEEE
BT - BB SR CRIREZEFTE H kS R A Ry |

B =TT AR SCERIE N EIEY - FRIEEER H g 2 e
AR SCERIFE Z B4 H 8% N B A5 fE4RaF1 228 [ javac -classpath

CHRIGEEMHICERIFTELE -
> EAEM—FIH import {5580 - KEFTER B &R TRV RIE A TRVRE= -

Bl HATE] - EfF43415 Fs Shapes » NEHEILHZAY Circle K Rectangle R {[E

KA I RN EERIEA - AFF

import Shapes.Circle ;

import Shapes.Rectangle ;

public class ShapePackage{

public static void main(String[] args) { // F &=
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W Hrr o JRA[F]H import Shapes.* ; - —JHEFTAENERERIEEIEA -
> Example — & a1 RV IR E R E R W dRaE i T
1. BUFE(: Shapes : SEMFTIFRIFTTAEHFEA
D:\Course_Data\Example\Shapes
I* 2 Eif: Shape.java */

package Shapes;
public abstract class Shape  // Shape J&5HE &5
{ Il lEEER

public double x;  // X J#£ &

public doubley; //'y FEfE

}

I* ¥ Eif: Shapelnterface.java */

package Shapes;
public interface Shapelnterface // Shapelnterface /i E &
{ I BENES

final double Pl = 3.1415926;

Il SrEJ74A: S EEE

void area();

Il SrETTE: STEEE

void perimeter();

}

I* 2 E): Circle.java */

package Shapes;
/I Circle JHR|E 2
public class Circle extends Shape implements Shapelnterface

{1 PR

private double r; Il 8

Il T

public Circle(double x, double y, double r) {
this.x = x;
this.y = y;
this.r=r;

}

Il E{E Shapelnterface 1l /577 area()
public void area() {
System.out.printin("El[Hf&: " + PI*r'r);

}
Il ‘E{E Shapelnterface 7Y 75:% perimeter()
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public void perimeter() {
System.out.printin("[E] & £: " + 2.0*PI*r);

}

I* 2 Eif: Rectangle.java */

package Shapes;
/I Rectangle JE5| = &
public class Rectangle extends Shape implements Shapelnterface

{1 AR

private double x1; Il X
private double y1; 'Y A
Il T
public Rectangle(double x, double y, double x1, double y1) {
this.x = x;
this.y = y;
this.x1 = x1;
this.y1 = y1;
}

Il ‘& {E Shapelnterface 1Y 17,2 area()
public void area() {
System.out.printin("& HFERE: " + (y1-y)*(x1-x));
}
Il ‘& {E Shapelnterface 1Y 17,24 perimeter()

public void perimeter() {
System.out.printin("& A EE: " + 2.0*((y1-y)+(x1-x)));

}

2. Gk SR TT &R © Hir Circle 1 Rectangle WiffE FE R4 & T Shape %
FRIIEE ORI Shapelnterface 71 iy J57% #UHLA-classpath Bi-cp 5 e HEMHILE-

D:\Course_Data\Example\Shapes>javac Shape.java
D:\Course_Data\Example\Shapes>javac Shapelnterface.java
D:\Course_Data\Example\Shapes>javac -cp .;D:\Course_Data\Example Circle.java
D:\Course_Data\Example\Shapes>javac -cp .;D:\Course_Data\Example Rectangle.java

3. AL AE R Z FAEE

import Shapes.* ;

// import Shapes.Circle ;

I/l import Shapes.Rectangle ;
public class ShapePackage
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{ /I £1E=

public static void main(String[] args)

{ /I 54 Circle JHRIZIREHVEREL, 17 H ALY
Circle ¢ = new Circle(5.0, 10.0, 4.0);
Rectangle r = new Rectangle(5.0,5.0,10.0,10.0);
I WU £ T 704 areal()
c.area();
r.area();

/I WU A 704 perimeter()
c.perimeter();
r.perimeter();

}

4. ()gm=l T B — RGPS H (Bl Shapes) FJg

D:\Course_Data\Example>javac -cp .;D:\Course_Data\Example ShapePackage.java
D:\Course_Data\Example>java ShapePackage

[ElffE: 50.2654816

RITPIHIE: 25.0

[B|E: 25.1327408

KA 20.0

4. (b)dmel et T EAEA — A EREAAFEE H $x(R] Shapes) FJeg sl T= H %

D:\Course_Data\Example\Shapes>javac -cp .;D:\Course_Data\Example
ShapePackage.java

D:\Course_Data\Example\Shapes>java -cp .;D:\Course_Data\Example
ShapePackage

[ElfifE: 50.2654816

KI7PiHEE: 25.0

[BlE £ 25.1327408

RITP R 20.0

> protected — EHEMEE TTESEE A DIERE R - HFEHIEE—EFFE
HAFHURERR /17 publuc B4 private 7 ] -
B public : #ASEEE - (EEPERIEN T DUFEL - E&80 -
B private : R LDFER—SERIFAFE > A0 DUEFERIHFHL ©
B CREREHT - R EE E SR FRES PR BN E R EEA T
Fn - HAFHEIEILL protected /)N » [R Fy protected I EL & [EEHHYFHHR -

HITEEMEA(Threads)
> $fT4f(Threads) — m % f—7& Lightweight process (¢ &1 71%) -
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B AR BT T o AR E R
RSB T481% » PI{F Fym % iz 2 (daemon)
B RSB E R B TR T - T R T2 (85 T (parallel
programming)
B B ERARE A S ER TR - B2 B2 T4E (multithreads) » B[12% TR
> ENTEITEE T
W E{F Runnable 7pfl — EETZYAFSTAE(E Runnable 71> run()J572%

class ComputeClass

 —

IR Tt R R

public long sum() {//ctE £ ..}
}

class ComputeTread extends ComputeClass implements Runnable
{ IIEET
public ComputeThread(..) { ... }
IEAE run() 77580 T 74810 ComputeClass HY /5 74(%1 sum)
public void run() { ... }

}
public class RunnableTest
{  11EER
public static void main(String[] args)
{ .. I T8
ComputeThread ct = new ComputeThread( ... );
Thread t = new Thread(ct);
t.start() ; //BEI#ITSE
}
}

B 4K Thread JH51 — B 4K Thread FRT#E 5 run() 574

class ComputeTread extends Thread

{ I#ET
public ComputeThread(...) { .. }
IREE run() 7 A8 TR T4E
public void run() { ... }

}

public class ThreadTest

{ /EEKX
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public static void main(String[] args)
{ .. I T4E
ComputeThread ct = new ComputeThread( ... );

ct.start() ; /BB THE

Y
W Thread {2 @i 8574
ST
Thread()
Thread(String) 17 Thread P34 » 284 String B T4 % > Runnable 2
Thread(Runnable) E1F Runnable 7 EYPF
Thread(Runnable, String)
Yapis
int activeCount() HUf3 H AT IEAE B TRV T 48 8 E
Thread currentThread() |EUfSH AT T46%01F
void sleep(long) PR TEEEIT T IR T — B - 28 long Sy HT D E
boolean isAlive() & HAT4E 2 S ETH » EEE true JyE - false K&
void start() B T4
void setName(String) | T4 TS E 28 String =144
String getName() ST 480y
String toString() IS T4 2410 ~ B RERIBFAH 2B T8 > THE R T48EE
ZH-& main

m DL MEFE(FE Runnable 5pifi » AR ERATT48 5 T T IR ]

public class RunnableTest {
IEFEF O SumClass BEh#tT44
public static void main(String[] args) {

System.out.print("${T44: ");
System.out.printin(Thread.currentThread());//fs ) H Bigh T46Y7(4-
IFENT AT 4BV
SumRunner st1 = new SumRunner(15, 1);
Thread t1 = new Thread(st1, "shiT48 A");/[FEZEENTT4E 1
SumRunner st2 = new SumRunner(20, 2);
Thread t2 = new Thread(st2, "sh{T48 B");//[FEZEh 1144 2
IR T 48
t1.start();
t2.start();
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class SumClass {
private long length = 100;//381 T /145 ZiE 35 i3 L 30 FE 8 (Fa 2% B 100)
IR T B Sl A s TRy A 5L
public SumClass(long length) {
this.length = length;
}
public long sum(int threadID) {
long temp = O;//{% s [ 4
for(int i=1; i<=length; i++) {
int sleepduration = (int)(Math.random()*10);//[iE 14z 4 15 FEHE
try {//Stop running for a short moment
Thread.sleep(sleepduration); /i3 [t #{%
} catch (Exception e) {}
temp += sleepduration;

System.out.printin(threadID + ":" + i);//E[1 H 5 B S (IR B BN 748 21 T3

B, BT g a )
}

return temp;

}

class SumRunner extends SumClass implements Runnable {
private int threadID;
II7ERE T 4K SumClass F AL & 58 (length)
public SumRunner(long length, int threadID) {
super(length);
this.threadID = threadID;

IETERTH T %
public void run() {
System.out.printin(Thread.currentThread() + "ZEZEHSRG4EF] ="
sum(this.threadID) + "ZF)");

}

/******************$}L??Z:IE%****************/
W

7 74%: Thread[main,5,main]
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2:1
1:1
1:2
2:2

1:14

2:17

1:15

Thread[3#{ 744 A,5,main] ZEZEHSRE4EF] = 77 ZFD
2:18

2:19

2:20

Thread[$h{ 74 B,5,main LB HIAEA] = 84 ZF)

B DU MEEFEE Thread S50 > A AR EEAT 748 Rat B0 T (=05 E CBTES R E L)

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

System.out.print("#{T44: ");
System.out.printin(Thread.currentThread());//fs 4 B Bighf 748 %014:
IR TSI
SumThread st1 = new SumThread(15, 1, "#i{74% A");// EFRHIT4E 1
SumThread st2 = new SumThread(20, 2, "$#4{T4% B");// EZHHIT4E 2
IR Eh T8
st1.start();
st2.start();

class SumThread extends Thread {
private long length = 100;//31 7048 AEFEE RS i /Y 38 R 8 (FEES £ 100)
private int threadID = O;//30{ T4& 4R35, TEa%/ % 0

IIEFET- 4K SumClass HHRK & %% (length)

public SumThread(long length, int threadlD, String name) {
super(name);
this.threadID = threadID;
this.length = length;

}

@Override
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public void run() {
long temp = O;//{= 44 1
for (inti=1;i<=length; i++) {
int sleepduration = (int) (Math.random() * 10);//FEt#%z A= 4= A HE
try {//Stop running for a short moment
Thread.sleep(sleepduration); /i3 [t #{%
} catch (Exception e) {

}

temp += sleepduration;
System.out.printin(threadID + ":" + i);//E[] 10 & E (R R BB T4E 11 T2
F, BT SR g o simd)
}
System.out.printin(Thread.currentThread() + "JEEIFLJ4EH] =" + temp + "=
")

}

> ERTH BRI RGP TR
B HEREa ST E T TEVER
W EETERIEE BT 54U java DaemonFiling O test.txt
W 4K Thread FHRAGCAE run()J77AF I Runtime 7z 4 Sh{T44
W (/] Process #jll(exec() )77 E) R ARZET T < (cmd)

RunTime.getRunTime().exec(cmd);

import java.io.lOException;
import java.util. Scanner;
import java.util.logging.Level,
import java.util.logging.Logger;

public class DaemonTest extends Thread {
private String cmd;
public static void main(String[] args) {
I SRR I AR TTE < (5E)
DaemonTest run = new DaemonTest("java DaemonFiling 0 test.txt");
try {
run.start();//Start the thread
run.setDaemon(true);//Send to daemon
} catch (Exception e) {
System.out.printin("Running is terminated because process nothing");
} finally {
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Scanner sc = new Scanner(System.in);
if (run.isAlive()) {
System.out.printin("Running is alive");
}
if (run.isDaemon()) {
System.out.printin("Running is in daemon");
}
if (run.isinterrupted()) {
System.out.printin("Running is interrupted");
}
System.out.printin("Do you want to stop the thread process(y/n)?");
if(sc.next().toLowerCase().charAt(0) =="y') {
run.stop();
System.out.printin("Stop the thread process");

}
Il T
public DaemonTest(String cmd) {// FEEU =B TGS
this.cmmd = cmd;
System.out.printin("Command: " + cmd);
}
@Override
public void run() {//[{8%5 run() /7%
try {// HETHRARAITIE P
Process proc = Runtime.getRuntime().exec(cmd);
} catch (IOException ex) {// 54Nz (FE =05 & Netbeans T H H#E )
Logger.getLogger(DaemonTest.class.getName()).log(Level. SEVERE,
null, ex);

}

}

(+1): DaemonFiling #5 n] EEHEVE A —RCCFERUE » (EREESWT
java DaemonFiling O test.txt > R T7E G # test.txt SXFAE » B AIRIFERFH]
java DaemonFiling 1 test.txt > {HEREFEEZ test.ixt S FFE

import java.io.File;
import java.io.FileWriter;
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import java.util.Date;

public class DaemonFiling {

public static void main(String[] args) {
/I java DaemonFiling opt filename
try {
String opt = args|0];
String filename = args[1];
File f = new File(filename);
if (opt.equals("0")) {//Create or Update file
FileWriter fw;
if (f.exists()) {
fw = new FileWriter(f, true);
}else {
fw = new FileWriter(f);
}
Date date = new Date();
fw.write(date.toString() + "\n");//Record current time
fw.close();
System.out.printin("File is created or updated");
} else {
if(f.exists()) {//Delete file if file is existing
f.delete();
}

System.out.printin("File is deleted or absent");
}
} catch (Exception e) {//Throw the exception information
System.out.printin("0: Input filename to create or "
+ "1: output filename to delete is required");
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y2 RUEE R (Generic Class)

2 TR

> 2SR P - B S o SRR S R L A E > R
RS R EFIREA —BRH - EE A LRIV 2SR -

> AMEREARREEE - AI<E> > FIREE—(EIURER A & (Holder) E > 212w DI E
TE RBIRERFTAR T B -

> EEEE

public class GenericFoo<E> {
private E foo;
public void setFoo(E foo) {
this.foo = foo;

Y

public E getFoo() {
return foo;

Y

W DLERER] GenericFoo i 2 AUEORIAIAR E - (EAIF I DAL M s UE &

GenericFoo<Boolean> foo1 = new GenericFoo<Boolean>();
GenericFoo<Integer> foo2 = new GenericFoo<Integer>();

foo1.setFoo(new Boolean(true));
Boolean b = foo1.getFoo();

foo2.setFoo(new Integer(10));
Integer i = foo2.getFoo();

B REEAZESER] > BEEERA —fHEE RS - JITHE G (] Object » FEIFH
H CEARY A/ AR

ZTIHIE
> JERZEERE A FEERRREAE T
B AR

public class GenericBasicTest {
public GenericBasicTest() {}
public static void main(String[] args) {
IFELZ RPN, Featim AR
GenericFoo<Integer> foo_i = new GenericFoo<Integer>();

IFEILZ BRIV, Hearim A E R
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}

GenericFoo<Double> foo_d = new GenericFoo<Double>();
foo_i.setFoo(100);

foo_d.setFoo(100.0);

Integer foo_i1 = foo_i.getFoo();

Double foo_d1 = foo_d.getFoo();

System.out.printin(foo_i1 + " <->" + foo_d1);
foo_i.setintegerFoo(100);

int foo_i2 = foo_i.getFoo().intValue();//Bli5, > BV a1 B 1% 28 E
System.out.printin(foo_i2);

foo_d.setDoubleFoo(100.0);

double foo_i3 = foo_d.getFoo().doubleValue();//Hi& Z BVt B TEEE
System.out.printin(foo_i3);

int foo_i4 = foo_i.getintegerFoo(100);

System.out.printin(foo_i4);

double foo_i5 = foo_d.getDoubleFoo(100.0);
System.out.printin(foo_i5);

IR Z BIW

class GenericFoo<E> {

private E foo;
public void setFoo(E foo) {
this.foo = foo;

}

public E getFoo() {
return foo;

}

public void setintegerFoo(E foo) {//DL; > Uz B B &k}
this.foo = (E) (Object) (Integer.parselnt(foo.toString()) * 10);

}

public void setDoubleFoo(E foo) {//LL;Z Rzt E & EE R
this.foo = (E) (Object) (Double.parseDouble(foo.toString()) * Math.Pl);

}

public int getintegerFoo(E foo) {//iii A\0Z BV & IET R& (H B 528 {H
return Integer.parselnt(foo.toString()) * 100;

}

public double getDoubleFoo(E foo) {//fig A\;ZBIE Rt E 1B EFH B FEE
return Double.parseDouble(foo.toString()) * Math.PI;
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W JERTRY List #5250

import java.util.lterator;
import java.util.List;
import java.util.ArrayList;
IFENLZ T ERH )14
public class GenericListTest {
It 1
public GenericListTest() {
}
I FARE R
public static void main(String[] args) {
II'E2 List gl - H st A5-& String &k
IH SR B R E R E e (L - FEELBI40 ArrayList, LinkedList, Vector 55
List<String> alist = new ArrayList<String>();
alist.add("Snow");
alist.add(0, "Ball"),//& s —{fl 5 & BAERT—(EF 5B Z AT > FEHRFEAE—L
Iterator it = alist.iterator();//' &5 5 &5 5 )1
while (it.hasNext()) {//ZEz5 7|
System.out.printin(it.next());//fig H 25 E R
}
GenericListTest glt = new GenericListTest();//5 &2 8 85194
glt.setList(alist);
int[] xx={1, 2, 3, 4, 5};
List blist = glt.getList(xx);
it = blist.iterator();
while (it.hasNext()) {
System.out.printIn(it.next());

}
IMAETT2 - S AMEEAIRERY List 1R
public void setList(List<?> list) {//<?> 53X FEATA BRI RIRE Al 57 (] A1)
Iterator it = list.iterator();
while (it.hasNext()) {
System.out.printin("Set: " + it.next());
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I TT74 - i A\ BE B 5 (] [o B R RE R 4|
public List<Integer> getList(int[] x) {
List<Integer> list = new ArrayList<Integer>();//E & H AL E > 25
for (int xi : x) {//FI]H foreach &K EE A S5
list.add(xi * 10);
}

return list;

> PEZ AR — R B pRE HAIRERT R - IR AR R R
B DUNERIE F— 2 B ! MainGenericFoo » #23% LL-45)3!] SubGenericFoo

17T A R MainGenericFoo
public class MainGenericFoo<T1, T2> {
private T1 fooT;
private T2 foo2;
public void setFoo1(T1 foo1) {
this.foo1 = foo1;
}
public T1 getFoo1() {
return foo1;
}
public void setFoo2(T2 foo2) {
this.foo2 = foo2;
}
public T2 getFoo2() {
return foo2;

117171455 SubGenericFoo.java #E 7t DL 2 SCEE A
public class SubGenericFoo<T1, T2, T3> extends GenericFoo<T1, T2>{
private T3 foo3;
public void setFoo3(T3 foo3) {
this.foo3 = foo3;

}
public T3 getFoo3() {
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return foo3;

}
TR A =55 A
public class GenericlnheritTest {
public static void main(String[] args) {

SubGenericFoo<String, Integer, Double> sgf =
new SubGenericFoo<String, Integer, Double>();//& &> BIER, f5E —fEERIAIRE

sgf.setFoo1("Hello Kitty");

sgf.setFoo2(12);

sgf.setFoo3(34.5);

System.out.printin(sgf.getFoo1() + " earns " + sgf.getFoo3() + "as " +
sgf.getFoo2() + " years old");

}

> HEZE E - EE 2R - (REEERR A o I R A
B DUTNEGIEE—ZREY/ 1 GenericinterfaceFoo - 23 LIJH A GenericClassFoo
HETEIE

1177741 GenericlnterfaceFoo
interface GenericlnterfaceFoo<T1, T2> {
public void setFoo1(T1 foo1);
public void setFoo2(T2 foo2);
public T1 getFoo1();
public T2 getFoo2();

1177758 GenericClassFoo E{F GenericlnterfaceFoo A
class GenericClassFoo<T1, T2> implements GenericlnterfaceFoo<T1, T2> {
private T1 foo1;
private T2 foo2;
public void setFoo1(T1 foo1) {
this.foo1 = foo1,;
}
public T1 getFoo1() {
return foo1;
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public void setFoo2(T2 foo2) {
this.foo2 = foo2;
}
public T2 getFoo2() {
return foo2;

ITRIE DA ) R L T
public class GenericlnterfaceTest {
public static void main(String[] args) {
GenericClassFoo<String, Boolean> gif =
new GenericClassFoo<String, Boolean>();
gif.setFoo1("Steve Jobs");
gif.setFoo2(false);
System.out.printin(gif.getFoo1() + " is alive? " + gif.getFo02());




