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AL A ERRE (object-oriented programming ) HIRLLMESRS o /8 —FIERIAT R AT AER
%« ERE S HERZIRIEE K » BUKE B HCRHENE » BSRRRHES » T HLEHER - &
SCERANRIALIERTR » DL CH++80 Java Joffl » MG THEGEE EHEMERE 5 SRS 1Y 00 BEHIEH:
REZEES » BIA0 class Bl object ZHIRRALR « LUEMIMEEE S Rl » 2 WA SRR 2 Fhi oy
] OOP - 41 Ruby #J duck typing BRATERT B A -

M@

YIRS B E =B I S AR E - MIEEE (A e HE M R M ARy - BLZAHES - BOiR
HIIAEZ R (complexity ) « AFHRIRFREFIZ BRI EERREAIR - KL ER N S —(HEH%
M+ AR o3 i R SRR N ~ DHEEBFBRAYITH: - — R —E AR R M 2 s L gR Tt
(IRIET > R IR ETC O T IR R R - S (=R RS RFER By abstraction (FHZRIE) -

B NS ERER NS TL - PIPFEAER (paradigm) f5H - HERRER R —(E RN
Pt (objects) » f#iELE objects LRI ALHE) » ZNLAEHE (model ) BEMERHE o FHEIHY object-oriented
decomposition * algorithmic decomposition FIHF A GUERIRHITT R B2 (1 - R AR PR B AR
SRR NI BR B B - (SR — BRI - ISR RS E R B B2 53+ 40 Booch TR

H—BESFERARYEET N — UEEERTNE > BRUM S LT ETH
WREE - EATREEE TWERMSREE  HEERBEREEMHNRTF  WHHR
MBRBERA THREIT AR AERFNENER, WER AT STERMAT RN
DB AR E—EREAR AR FEEXNBRE - KMHB2EAAE > R
WELEIMHBEZ—TF  KARANENSEEARELGBRENESR -

1 [Booch94] sec. 1.3, “Algorithmic versus Object-Oriented Decomposition,” p. 17.



Booch %3545 5o IV B BIRE B 2 B R B 2R - BRAMT S MEAR el e A5 =Xy W
EFHIRAB - TE RS EHE PR A AR S

Data Abstraction

NEEREE

H_FBERTED BT R i R — A Y22 - MR E RN B eV A8 - EhhS:
JEARATE R R » BRAMBE SRR B eI Tl RUREIMI T R P E R Sy T BRI AR
SR AT S 5« IRIELFERYfE ELE) - SRRt R A S A PSR - EERRIRE SRR
BERES - MEREZYN public instance methods? » —EYIEFTREMREY 2 TR, - MR
N E Cinterface) 3 » —f&EFA public instance methods (2T (signatures) Firt
RIS o ACEYIRIIGE » BUERLE IR - R/ I & (Y e B 23RS, -
S - SEEPIEARBSIBEIENE (implementation) » NESEVIHRELINTE Rt EAaHE
HIEREY » T EE =Y ESE TR RS R s SNEAET -

Eb > —EPIERIR A Ry /iR - — BRSNS RIS T - — RIS EE -
I IHIRRA AR AR - TV Cabstract) HEMEVIFROIMNETT R - $RHEB R mbERy—RHRE
B R - AR R RISNETT R o BRI IR T R R B B AT IR R
BEERRYTRTE design by contract FINRES NA HEIRITHIFERL -

Andrew Koenig HHJ%45* :
Abstraction is selective ignorance.

1E data abstraction HYNRAS PaRE%a) « ANLEE RIS EIERS D » B ORI - fEm
HE DY SNETT Ry » [RIBEES ST T B¢ B BRFEA L N | rUELE - RN E C thaE
SREEYILE - (B Stroustrup FRfSHFS

WRAEEERG - —(H:E S Z8 %4 (supports) XEHRJEAM - EERCRERERE
RERAFERERTE (FHEMEHE 22 FRE ) —EFF T LEEEHT > BE
REFAPERRFEFIICARTIE NN - CRERLF (enables) EHAEHTT -

2 f C++ Bt public non-static member functions e

3 PEBRAY interface PRELBEIZE TS - JEHE Java 1Y interface 1 - 5% FUEBRTE Java §ESHIHEEL -
SEAEASRY AT -

* [Koenig97].

5 [Stroustrup91] sec. 2 “Programming Paradigms,” par. 2.



Bl 4m AR LA R Fortran 8 (LB A CER A Z2WEX £ Modula-2 ¥ 1 | data
abstraction * EEBFHEHIELEWMEE  HASTEEE T XEMLHT -

HE

VIPFEEIRE S data abstraction FUEIE (2 HEHRE S B SRV T /EBE AR ) & —
SUEHE (encapsulation) » BEARINHEREEYIPERI S HTEE - AETWEE - AR e
HFEmAEN - SNSRI IEIA A A - 58P Ery i = SRR i - fEim sk
T data abstraction © —f&SZIREHEN TR PRI BAIFIEER] (access control) » public
members SRS » private members HIZWIHELE -

i3+ BRI R REF U - AN B AN - SR E RA SR - B EE AN
SER b o T E BRSNS o R0 TR EERE RS ) (AR SRR CRIA Ry BT SR 1 45
B - MRERGE IR RERTE (decoupling) o AT THILANIE 3RS K& - 55— HIFT RN 2 e

Sl -

Object

User

Implementation
User

Implementation

Design by Contract

BEEEAME A Bertrand Meyer B /5145 design by contract (DBC) » HE— 3wt/ i B B {ERY
At DUREHRRLENE - DBC 20 - fism £ 55 LB =UEmEr: - sanAse
P DAL SR - HARE AR - Meyer BL T 8580 | TREVIE T THIRTRERIIAS - 285 a1 28RNy EE TS
BT BIHEE A TR A THRAZAY T WratatE o A0 TR ) o SE 0T BRI IRBIRATE O



i EAERAYEE A (signature) FIFER  BEEE | BEREEREDIEAGE SHL - WAESIH
DISZA#HH » Arnold ~ Gosling ~ A1 Holmes £ HIFEH S —BEO -

— B % A& class EHNE R R class WEERZL - AXFBERZZ NN —H M
BUfE EAM T A RAGA U - ER X RBEAMRNEBF2E - THE AR NE
HoEWREMEFBETE  WERTER o flan b T RHEE % print 8 & A 7 AR
A E — 10 object AR o FHFHAM print() WEBEE RS “process interval” =
“prioritize nonterminals” ~ ¥ AL T Bk E FE M- BAWEL — F 2 XN (signature)
R — TERHBANESE -

Java documentation comments (735 EAFHIIZ S S  $R4L—ESREYEREH] - 28 T HERIEE
BSCF ) AERIAHR IR IS 2 oh » AR TEEIHIK - ZEHHHE class /M EIMUREE -

BT RACHARERE A AAN - SEEHER — BB class invariant - f5BACIEYIFEYRRE
(state) AZENMEIVERME - & RIVEIUE - WIHARREH instance variables fHEK @ BERHEERE
S EE A —E 2 B ENIREE - UNHEEY C++ class Stack Fyfl :

template <typename T>
class Stack {

public: // interface
// copy-control members omitted
void push(const T&);
void pop();

T& top() const;

size_t size() const;
bool empty() const;

private: // implementation
T* buf;
size_t buf_size;

size_t cur_size;

void grow();

};
Stack objects WJHESFHY class invariants B :

1. cur_size TH/NRZER buf_size °

6 [Arnold05], chap. 2 “Classes and Objects,” par. 3, p. 41.



2. buf [0]1%F] buf [cur_size - 1]1&& stack NAYFTEICE » HAREEIERHEA -

HEAE_Eatifeg class invariants fEIZAYEREE R » Stack objects A RN ERUIREE (valid state) » H
ERAE (member functions) JTREIEHENE - E#E5 [H " 524Ky , ALAEIBA S pA=CAHERY © ¥He
fElp BRI IR BRI B &4 (precondition) FIEBEEY (postcondition) » WAL
ERHFUZ AT - WL R IR AL R R RV RT B R TR 2 - 53— » EE SR =E]
TR ERER AR BBAERRIT » Class invariants R E B & FAEHE L B & I RTE R FIRE
et A - PIAE— sk B R I I BiTBL Z SR HERE EL class invariants » {EMFFAEERHHROIRTE
MG LAFFAEARGEE « FEEE  RERIEITIM » class invariants A] DR HHERE - G40 EBIRY
private il B PHTL grow AFIGRMFZEN - @R P EHER Stack BY class invariants * {H grow [F3K
LR AHERFTEET class invariants °

FH class invariants HFUERL - FIES SR REIERVLENE o I RFFIMNUEREESIIERE - HUE class
invariants SREREEILIL - AHEH - B KEUEVIIFI T - Yiffixa T B RESRE HERE R B
HHMERE class invariants » BeARASFHEHIHEH] - BEREMELR class invariants TRERIT o ([AIRHE—R]RE
B class invariants BISMREE FIZEREF I A BESSCRAVR AR < ) B FERI THEARZ IS
DUAHERS member variables ZEEHITIE 1 HUREEC AT B2 _EBGRZEER - —EBISMUREILET 12
C+-+HY std: :pair » VIR EIEE B TRAE L - [RIE std: :pair Y member variables
first fll second MEFERFHINY invariants A » TASZHTRIERIKIH -

— R B R IFAUATFERY class invariants FREIFTR R B RAIFALEREE AT o TR —K LB K=
NFFFEMY class invariants WE ? EMEEIEHH class invariants FTEEREAERRER (constructor)

G b o @B T AR Y ) TRRITE 280 SO RETREIVERET » JE1E design by
contract FUIREE TRLE class invariants o {44 B E ERERERE TN - FEMTERYICE T it d
I » FPA MY class invariants ESREE -

i® C++ Friend B

— & H RAVEEE T C++ friend functions BEEEEEEM: | » HEE friend functions BfEEEM:AIRGE
JJF member functions fHE o SEMFERAVERIREE — B class BEFAFE—E namespace B9 friend
functions t& class /AR —HBET + HEFFHUERIE « Sutter LA C++HY Argument-Dependent
Lookup (ADL » X## Koenig Lookup) #HISZFFIL—HES® - Emutd —EIE k=X - ADL ZhR
overload resolution FJZE—# name lookup MZEE" 5 [#FFIFTFERY namespace(s) JHA T =1 -

T #[Meyers00| G2 ©

8 [Sutter00], “Name Lookup, Namespaces, and the Interface Principle.”



K EEIAGEE friend functions FIMAZE member functions B T EEIELIIMNEHTEZEE - BN TETE
namespace HHZ2 A FEE 2 namespace fHEE | 1Y friend functions 3&RIEBAILIFER] - B2k

F (abuse) » NERFmEEIA
Abstract vs. Concrete

R G - (] I data abstraction HIREXARERE RIS ARE = - VIS AfRIE 2R data

abstraction AEEALSH » {H data abstraction WA UIRFE Ry object-orientation - —{EEH N S Bil2

C++ STL» EMEAZ—FE C++1Y data abstraction &l » (HHEEETEHE generic programming

BB~ EYER C++ OOP MEHAZE R EE - Data abstraction FUZEY)—AE s abstract data types
(ADT) » Doug Mcllroy 4NtV

Those types are not “abstract,” they are as real as int and float.

AR “real” HLATfCHAEY “concrete” - i L » abstract B concrete AP & » {ELELEFAN 2K
RE—EMEE - EEERE (RiE L) FIEEBIREERE data abstraction HYEE -

“Concrete types” & Stroustrup fRiFFZAHEIE ADT fYEEEE°

""" MEHEN TER, FAE SR BB PN BRAHRMAETR AL - b
BRANANREHNEERTALTEREZE > REEEFRLEHHRTRE - HETE
e 2 8 2R A & concrete types © LLAR abstract classes S class hierarchies A FT &
Al FEFEACIENER A 40 int ~ char WAPLZ)E o CAP g 5 S A S A

TR T METERREWERT N object-oriented programming °

C++ R H—E5E B BEHI IR data abstraction » HP{EHF—$2MY/E operator overloading » 3&{#
concrete types B TRIRESIFIPIEE R IR R ARIT » BB It RO R < Ry 22 - BIEEGRIMIAE
| concrete type FIMEITAREE » IEAIFAMHRIE int IREEAE R B BT B @ SR A0 T
BENIE % o FATHE DL FHEHRE “concrete” types : concrete objects BEE AN » FRAMIE]
int WYL (representation) BLER{EIE(EMERY LECR A& —4 - NEFAIEIEE 80 - 2R
SEIEEN T INRIFIVEMIME » Data abstraction FBHERFERY K 0 OOP #ALERE) » AEH B

1THAZ A (runtime polymorphism ) °

% [Stroustrup00], sec. 10.1, p. 224, par. 2; sec. 10.3.4 “The Significance of Concrete Class,” p. 241.



ZEH ADT HRY abstract * HIRZEIFER data abstraction * FitAY= ADT EEAAIMIFIS M - 38
PR GAISERTIY BRI AR - KRR ELRR ARSI A i A B i DR - 12 Koenig
P as : Z2 s — i S B IER QIR B E 2K - 20 HAh I E R FE BERES 4 -

VG E ST

=RIRRE

#7K Cinheritance ) {9257 AR 7 AR (program by difference) » i /2 data
abstraction WY ELHF « #8478 ADT » HEMLEMITHTIRE - TTSHE R EHEWRI T I 57
= RS B E B A - WIS —(#79 ADT © SAREEAN ADT % superclass »
ZE) ADT s subclass » 7£ C-++fii3B2 base class il derived class « FHHABM& HT 4I6E
% name hiding MIRIHETIEE — MIRAE derived class HUHTHI (BRI 3 EIHOZEHIE base
class (IS ERT » RILARBIELPEET derived class FTERIRA - — M TiRAEMEBE MR
WA T s -

A subclass object = a superclass (sub)object + subclass extension.

— I8 ELEEHERRERIE » subclass B ZUAZE (FEES B 1) M superclass ZEHE - 35115 » subclass
object ZJA T HAEHY superclass object 5 & F# » ATLL derived object #F base object B /7
A I 58 2 — B0 base class FVETEEMT(FEHUE KRy private BIERET A Fy derived object
FITEL = SR MR E 2 REBRE IS SR superclass FI1T Ry » 38 ATBEFFEFHL superclass B -
FIRE B DR 7 5B R R S A B A B VR IR A 1T (ELIE G B I B — A 5 T AR A -
C++/Java BIfEIEES [HES—EFFRUE M) protected » BHEEFEEEH ST # derived class 1Y
S - EEEE N EARETFEL base class NHEAFHAE— M HE FHEEELR LS derived class RS
7y o FEERE - ER/R derived class fll base class ZRIHTRZIFEETE (base class FYEEHZS Sh i K
derived class) » KIHLREZR B HTEA RIS (entities) FIARIEARILRC -

16 C++ » HLUMEME (by value) /728 derived object BR{E#S base class variable » Z54EHYE slicing
— WEEEGE M R derived object LI base object © ( ZEEARFEAEAMMR S ) Fk—@
base pointer /reference [ derived object » AR E RIBAELYIFNEHY base (sub)object
— ZiE(E pointer/reference MGEEHIEK S A —EJE base class EFIIIA - FAJEEHR - —f@

10 4F C++ BRI — friend functions » FERTHEIETERAIA] » friend functions HEE object (/1
i) BY—8E64



1Y declared type FILLABREFTEY object Y actual type KBTS o K7 BARE TOUMEA » A
M (declared type) FIEFE (actual type) ZIIARFZE) » A ARBE data abstraction FYEHE °

N ERE

# OOP I H R Bk - FEMRFAHE ADT i BB (IR B ANERE R R - S [HHEIRES A — o
THRAE Y FREFIE ST I E) - GoF #& i — .00y 00 JFAI! :

Program to an interface, not an implementation.

"L TEM data abstraction S AKZER: — BEEARUEHEMIEHErimiRteE 7 2 RIS -
ADT WA T B {2 — R HLEE R - (03 R R AR A - 110 2 R B 5
SEERBITHAS - ITHRIEF BRI - R T REE M S ARFIRI P o (B IREREYIER
REMHR b ~ EAES T THIZ B » BT IR S B ST THIFT ERVELKT » TR T {0 5 1 Sl ~F /i
LB Wi UK -

FES T A AIHER R » subclass (IRZ R A CHY T HEE(ER ADT - HERFRF iR
superclass BY/MA] » WEEFH superclass LK EAE - FEE - BB EFE(2EST
superclass 7T TAIFYEZH) » KR/ M HIARAZAIRE BETERR T &8 superclass FI I A subclass objects
IRETT © 1 223K subclass F1 superclass Z [FIEAFTEEIY IsA BfR - BIA0 class Rectangle 7K class
Shape » FEEBRIER " &—F , IR - ERSHEREFRH Liskov Substitution Principle (LSP)

I\gll:Ell2 :
EAT £ i superclass objects #3077 » #2678 AE VA subclass objects ik ©
SEMERIFFERATIT IR (substitutable) IR HHERIILL © Liskov HIFCE :

MR TR EBUVT R H - ZHAFEERA S et o HHEERF T 84t
0, WL T RZMABZR P> Lo, ik 0,88 PUAT AT - A SHA T 47 subtype ©

BAMCEH A BB R HIAWAR © 7E data abstraction T » R AVEEINEAE— M class B T
PR LA class ASHVETE - BTN - SEENS SS90l B IFREE CREE - H
FEST MR T - EBREERG superclass 71l » FATAREMEEIEEFEYIE superclass object B
—flil subclass object — FEEZEES T HECERIRARAMI: - BHIMEPI KR B CaEry iUk

1 [Gamma95], sec. 1.6, “Programming to an Interface, not an Implementation,” p. 17.
12 [Martin02|, chap. 10, “LSP: The Liskov Substitution Principle.”



BMEERE. - REPUmPIEAER LSP » B RN MRE S 22 Z Bl - [y SRR B REA (e
ANEERRE GRS E -

Superclass
Actual Type - Interface
\
1
S
(substitutable)
\\ User Message
e >

‘\
‘-— Reference Type

SERRR A I ML B TR B AR 722 SR AR X N AOREZR R N IH) - SFRBIRAS (static binding) fEZ5E
FOERRAVRCR o $1¥F superclass NMHEERIE » HHERATFREERAS - IEHEERAGER superclass
object o JHEE T ZEHUBHI N RETEMRRE IO E R A TRV RS B 2 - VEERIBTI - HBvH1EY
HAEA TR 22+ A WREIBE YRR B e - SRS 2 BB R4 (dynamic binding) »
BN IS (late binding ) BUFHEFESAS (virtual binding ) © ¥£ Java > i instance methods T8
AR FHBIRESRS - HAE C++ TRHHRELL virtual BRI - BIRBRFHRRIBEYIY actual type PE
BHEHR - IEPIEN reference type — RiE S HBEH LA GV class » & E 2 LIRS
FVMER class » ELE I DIFIGEEYIERIAE < & —E=CER BB SRR, - BRAB RIS MGGk
AN TEFEIE - FRREMAEE (EREAYRAZE 78 superclass MTHIEZ » [RAHERZIAEE superclass PR -
BITEIR Ry B REEE ORI D subclass BRI » AR Z0EATE Y » KIHLIRAMRE subclass pAE
%37 (overrides) superclass PH= °

BRI BN AR I T 5 Ak OOP Bl — 28! (polymorphism) 13« ZHIH
BHEAR - M EEEEX - N HZRVYIHTEREATREISBRELH » H— 25T A
LM AR ER (BRDFEFRF) MAEBARAAE X FEE - EfFS Bertrand
Meyer ZEETARA Open-Closed Principle (OCP) 1 :

Software entities (classes, modules, functions, etc.) should be open for extension, but

closed for modification.

SAES] superclass NI - 352 HE s #E R 5E E DY subclass BEEmS LUEE
AEPIEF TRy - 352 BAIN - EEFTAT GoF FrEeHnvE R » ZEEH T B - IE3&K T OCP —
ARG E RS - EAE DR T se 5B E RS - FlES e - £

1 ARScdfa A | IERIREREES - (RIR OOP UBHRES R » iR HAREEN 2R -
14 [Meyer97]; [Martin02], chap. 9, “OCP: The Open-Closed Principle.”



BATHH - ADT g2 —HE/EL - RRECRIEAS ADT @ E(EFE—EH ADT KRS EEINLE
H o frDUES B2 “program to an implementation™® « OCP A& LSP : ATSEA H:AM subclass
object SEEMAHAPE superclass object » TEIRIEIEE subclass object H—EERNFFEELFITRFE: - HIFE
EHIEHE superclass BEESHIRE A —EREILE N B EEE(H subclass object FIFRFIE -

ANERAFHEDEENT subclasses TEHEEETT Ry « BUTHRY - HEAURE WG B B RGEN AT 2Rt - AR
TR0 2 AR R ORI L BT T Ty « SEMREREZRIGLIE A (reuse) @ MAREMEAEERA
1SN ERI R ARHET R - IR EX R T EHITE (reinvent the wheel ) °

7% DBC & LSP

BT XEE H Design by Contract J7i5im » SEAGHEHZIE] LSP Fridfnyn] (iEI£% - DBC fai=
% B pA =R AL G B2 23 B BT B BRI B R BT 2 - SERBRHI T subclass Gl ERAIVE
TEA= » KB ARIE LSP » subclass FEAYRE=VE VR EEST superclass /M H PTG TR - — i bRy
R

Subclass B =P B W BT /250 superclass B 0 T subclass B FT #0144 B 1%
BT 13597 superclass 710 o

SEMEEHER T 85 [ subclass BIAYEAE /TSN » ] R RE R EEEE S HERIIERET - B4 > Java
(4 overriding method & FEAUG R BEL overridden method AREFELEZ » 383K H Rl B IS EAORE] —
AR overridden method E#E/E public » FEAAFR LA AT ELKT_EEEE AR B A AF L TR overriding
method SAAERLSE protected (BHAMER ) » RIFyiE#RAIPHZUEERR subclasses TRHY » (HRTE BRI
SR o IAN » Java/C+-+#ESZHE covariant return types * 5EMHEFE S overriding method AY[E]
RBURIAZEEDL overridden method HYIERREUAISEAAHIE » 17 ] DUE B E Y subtype ° 5 Flbi L FEHA
(B3RS supertype » (HEEX EASHIALZERHLAY subtype » BRER(#5R - FIER LSP -

Abstract Classes & Java Interfaces

Abstract class {87 HARFEEAVEESFAERTHE— - REFRE X BAMETD R E I - R Mo -
KR E{EA 2 » abstract class REEIUE (instantiated ) » subclass 2AZRE AT SEIR A BRI

1 EEIEE BRI T RTINRE R E) , (N EARAEAEIIATE) TS EINIRSH - RBITIIARH
SENTT Ry HACHF EHiRE - ADT ARG RS ENE DA RS FI Al & ity -

16 DU BRI RTEE S HEAS S (G aR ¢ 45 subclass BRIZUAYRTE RIFSRN LR AYRTE R - 5 It
REe e HRIIRTE RIS - R subclass BIAMEERFEIEMGEF 5 %5 subclass BIAIRE R
PRI LRI BB - HRIEERE A i s O TR B AT REN R

10



Fite BB o ML - SRIKE Java interface #(F — FTEEIEEARY] - SilkiEEE - 1F
FotmtERYE S o KR HIIBERAE Java BRI interface #{4: » Java class BEAME: C++ class AP
BT T E R B R ) Al AR EES - R E BN ARE Java
class * #&SEHT—FaT i * Java interface R HERLAEE B (HIA0FTH members H By public ~
S8 B static non-blank final) © Arnold » Gosling I Holmes 41t EF

FERTEH T TR EF class © Eww B abstract BT - # B2 E fFEAE interface °

b AR AR B F B« AT TRy class BEARERE AR EMREE - 1 Java XEM T ) B8k
f% interface #&F » [KIELAE Java SIS EHIMGEEIHRELL class fRFRELE ~ interface FEAENE -

BRI E ZAE i - C++2 2K (multiple inheritance ) » {HIA] C++- class R
T BT A & 0 P2 - MR FTREBERE /AR 1S 2KEY Z 47 base class EEFEZLEEZE © Java class
extension FREHEAK (single inheritance) » HAFFHEAR (HIE) Z{H interfaces - BEFHZ 1) B RV
sefilid - B ATRE Z i F— @70 - BIA0 ] UEREYIEH CHY class ~ ENY
superclasses ~ BCEFTHEERY interfaces © SE8 AR EERIZ A - —EYIE 2 e - KE
BIRRESRE RS RERI S IR B H A8 T AR AYERUE, - SR o — B i B LE P R - k4]
W7 —RIME TR - REREIYIAEE G E S i rE ey - i (8 i R E R REE MU e
Wt E R - SEEE 18 AR actual type BREER 20 -

s

LU 2B e B AP S BRI T WA 3 EE AR
L. PR RIN RS R R R R e A B -
2. @DV THEELE - BiEZINTEDIFREE S - REEYIFRERAET T -
3. EIEEUEERRRAE L5 - 5RHITE I data abstraction WS -
4. FEELRRE ARG L RRE T L E R AT ADT EEZEHTHY ADT -

5. AW ARSI K - SE BRI A I TIAZ A R AYEE
rnAEF N EL R M TR R - LA B T OOP MY AFT -

1T Java interface £ C++HIVEHMEAZ "B %R pure virtual functions ; fY abstract class °

11
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