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Object Oriented (OO) Programming Languages
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BfEd B8 XY w K (method, member function)
g 5T —&: A4 VAR AZH (instance variable, field, data
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Dynamic lookup EjfA VY 77 v 7 Lookup & 1% ?
Abstraction TEE%Q’”: A y b4 ]\OD%F]U) fJ)‘B\ %@ﬂlﬁﬁém5&§’ﬂ \/ 4 F@%%%/g‘
52k,

Subtyping ¥ 7 & 1 ¥ 7 (H3 BT )

Inheritance A& cf. ZEAD 6, (BIEORKEIIBITZ) ZOEKDHEERE5S,

W 7Ty THE (dynamic) TH D & 1% 7
w77y TORRIZ, BHIZHRE 5D TR,

51H7E: J. C. Mitchell, “Concepts in Programming Languages”, 2003. FAIRHTIRE B,
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Dynamic Lookup Dynamic Lookup
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A7 TP b foo T add(e) &\\D A v — Y EE(E,

FT7V 7 b foo BFFD add EWIHIKETIDAY W FE, eI
BocH,

BEEINDEAY Y NIZ, ATV T b foo ZEIZRES,

T 7 LA ETIERIUE  foo TH->TH, HD L EIFBEAT
vz b o EiE, EEX TV B LAV,
BEEN D add AV v Rk, EITORRI LI (B# foo DI L 725
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B APEIB O subtype(fAE) D& &, BB DXE2EFEIRELIA
2. BMADOKXREZENTERY, [RAFBENE]

MR T — 2 BB 1) B Abstraction & [Flf#,
ATV MANDT 7R, A VR T —ABB(AV Y R) DA

class Point {

... void move (int dx, int dy) { ...}
IZIREX N5, }
T LR (1 V&7 = —R) DR ER,

class Circle extends Point {

. void move (int dx, int dy) { ...}
}

Point 7 2 AMD A 7Y =7 MIZXNT 2#4EIE. Circle 7 9 ADA 7T 2
MZHUTHEHTE S,
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A KB 3 — NEAH

o class Point {

00 EiETIx: private int x = ...;
move AV w KM Point A 7Y 27 MiZH Circle A 7Y 27 Mz public int getX() {...};
FHA]RE, cee
move AV v RiE, Point 27 7 A &AL H(THED I I ADA TV x }
2 Mzt U C s T s, class CPoint extends Point {
. 4 ) . . - . private int c;
pj%ﬁiﬁlsfi)(subtypmg polymorphism & ML S&E®D parametric public int getCO {...};

}
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il (A HHAES)

Il (LAY WRER)



Subtyping vs Inheritance KB 7 b =7 DG

NS DENETA?
subtyping: 2 2DA TV I N (T TR)DA VR T = —ADED
ES[EAN BB (Fhi Z) $81A vs A 7Y = 7 MEM
inheritance: 2 DDA 7V =7 b (X2 T ) DELKEDHE OB, THAL U NRNE—Y

WL OND 00 Sl (C++72Y) Tid. M ITRERBERICD DD, —i
BHziE, B3 LE—BLRW, (MABRIZHZ 2007 F AN
subtyping DBIfRIZINWZ & 03D B, F, )
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OO0 E&E7=5 ML Module vs Object

module & object ® LL#K:

Simula [1960 4-fX, K. Nygaard] HEAM 7258 module IXPIHRIREE (00 EFEDA v ARV ALH) %
Smalltalk [1970 4EAX, Xerox PARC fff%%Ff, Alan Kay] Fprz720,

C++ [1984-, Stroustrup] gk U,

Java [1990-, Gosling] B DIy 7T v 7 module LY, object X,

Ruby [1993-, Matsumoto] A module (ZHEA IR \NAS, SEEED R A I AT HE,

YT RAEYT: module 121XV 7 X4 ¥V ZEEREIX N,
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B TBIL Y 2Ty ) b, Bk
AN 7 N EHD 4 H>DHE: & : ’
Y= M AR B 2. Java TlE, ZBCRIGIEHHGTH S — 4T, method DIy 2 T
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T2 E OIGE T TEBHTHS. BEZO &S RRFVENOD, EXBEL.
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class Point { ...
public String toString () {
return "Point...";

¥ class Testl {

public static void main(String args([]) {
Point p = new Point(10.0, 20.0);
ColoredPoint cp = new ColoredPoint(10.0, 20.0, 3);

}
class ColoredPoint extends Point { ...
public String toString () {
return "ColoredPoint...";

¥ System.out.println(p.toString()); => BID toString

¥ System.out.println(cp.toString()); => F® toString
Override ( L& Z):

B2 7 X (Point) Z#kK U 7272 7 A (ColoredPoint) Tlk, AV v K

toString DEH (K) 22D FE 5D TR, EIBDILE

ENATWVD,

toString OB DOEE, B, BITHLDODOEIK, £-72<[HU,
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(1) B2 7 ADERIZ, FI7ITADF TV 7 FERALTS L\,

class Testl {
public static void main(String args[]) {
ColoredPoint cp = new ColoredPoint(10.0, 20.0, 3);
Point p = cp;

System.out.println(p.toString()); => F® toString (BUZET %) 1 > & 7 = — ALK,
cp.toString() IZDWT, BIZILY 277 v T LTW5, FREHI MRS,

(2) T2 T ADEBIZ, BV TADZT TV 27 bEARATHDIE N
AN

class Testl {
public static void main(String args([]) {
Point p = new Point(10.0, 20.0;
ColoredPoint cp = p; => I VA )T T —

Il (FUR MR T2 5 b & ilidh ) BILET (LR )

Overload in Java Overload with Cast in Java

class Testl {...

public static void foo(Point p) { = e 1 - .
System.out.println("foo-1:" + p.toString()); Bl ADERIZ, F2 T ADA TV bERALTS KW,

}
public static void foo(ColoredPoint cp) {
System.out.println("foo-2:" + cp.toString());

Point p = new ColoredPoint(...);

foo(p); ==> foo-1 HIEEN 5B,

¥ ZHp DR, T2 I5ADAT V2 N THBM, LD foo BTN S
public static void foo(Point p, ColoredPoint cp) { T, EIz (/gigﬁo)?jg%’c) WEI NSz, Z I Tl foo-2 T <
System.out.println("foo-3:" + p.toString() + ":" + cp.toString()); foo-1 HIEIXN 2
} o
} (—7F. foo DR TIEIZNS toString IFBINICIRE I ND /2D, T7 T A
@ toString HEIXN B,
Overload:

1 DDAV Y RZITHEB DR,
SO, 5O, RIEDRITXHI,

BIlsER (RBRT WHmEIAH) Al 5 BIlsEE CRBRT WmEA)
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Override and Overload in Java Override vs Overload in Java

class Testd {

public static void foo(Point p) { Java KBNS & A4 7Y £ 2 Mg S
System.out.println("foo-1:" + p.toString()); N .
} Override: BlZ 7 AL F2 5 AT, [F U] - BITEREDRL D A
} VR (ZD%EIEtoString XV v F) K> &,
class Test5 extends Test4 { [EDR (7T A) DED] TlERL, TEITRIZ, ZOZBIZED
public static void main(String args[]) { &\5“‘1@1‘7““/“17 PABVSTWER IC& T, flibhd A Y
Point p = new Point(10.0, 20.0); RBRE B (BVY 27 v 7)),
ColoredPoint q = new ColoredPoint(10.0, 20.0, 5); Overload: Fl—Z S AHNT12ODAY Y Rz, BEROEHEZ5 25
Point r = q; &,
. == 3 ? S
foo(x); > RS BHOEHE, SIS A (1, (5, W) D555,
¥ YDAV REBBHEDNDHE, AV v RIFCHLOFE AR — >
public static void foo(ColoredPoint cp) { 2D (DE VB REX NS,
System.out.println("foo-2:" + cp.toString());
}
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