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int compareTo(Comparable other)
throws IncomparableException {
VersiondString other_vs;
try {
other_vs = (VersiondString) other;
catch (java.lang.ClassCastException ce) {
throw new IncomparableException();
if (this.length() > other_vs.length())
return 1;

° Inheritance - + WU
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|7U]YJ'7 Qnivnn nN'Yn NYTaN DX L']'OI?I'? n'nlixa o

N{7'7NNn ,ANK MDD 112N Wnhwnt 11X NIR'Aa 72X o
(abstract class) nowsin

abstract class VersionedString
implements Comparable {
public int compareTo(Comparable other)
throws IncomparableException {...}
abstract public int length();
abstract public String getLastVersion();
abstract public String getVersion(int i);
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NP7NNN N1y NN'YA DX DNN'D 0
pwinn Nx wnnnw LinkedVersionedString
VersionedString

NI NYNNNY 7NN 727 gpn 212 NN'Y INIK 0
Pwimn

1T 7NN 751 NN'wn DR 790W7 ,3 DR )X O

vin'ma Do ,7wn% ,n'721 oX Mx1 X7 7190wWn o
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VersionedString

} LinkedVersionedString

class LinkedVersionedString

protected int  n;

protected Version last;

public void add(Strings) {...
publicint  length() {.}
public String getLastVersion() {...}
public String getVersion(int i) {...}

compareTo qniwnn NN'WY 79 nman 'K o

NOYOIN PPN |e

A'TANYT CWOK 07W X7 019'0 NYTAN L,7WIN IND O
NN DMYY X7 CWWOK 'N 72K 7K NIrlon'Nn

72X NN'Y 7Y DINXN N2 W' OX 711 DX TLYSIN NP'7Nn o
NNONN N7M NX D770 NN'WA NINXD ;NNTaN K7
abstract

nowoin X'ny np'mnn nNTaNd DA |"X'7 D'"n o

NIP70N T 7V NaNIn NIfn? NTvIM Nowsim np'7nn o
D'NN'YN DX NN'TANY NI'YNIN

D'UYOIN NN 72V NP'7NN nwynY? XIN pwin o

NP7NNN 7Y 975 0T YT Annn L DpwIn Y [FTamd o
D'MN'WN 70 NN NIYNNAY Ni7nnn 7y X7 ,nowsinn




NOVYOI DP7NN NN |e

D'UYOINN D'NN'W7 UMn Nnpoon Na'nnn np'mnn o

N'N N2'NNN NP7NNN 0NN 727 winm N1 X7 DX o
TINT |"'¥7 N2"NIL,NOYSIN NNXYl

abstract class Abst1 {
abstract public void do1();
abstract public void do2();

}

abstract class Abst2 extends Abst1 {
public void do1() { ... }

}
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NIP7NN D2a1) DNN'YIENITY 7¢ NIKY 7¢ NIFMYOR VIR
N7 D¥nIxAnn N7y 1702 (N17dIN

NP'7NNN NNIKA TIR7 70wl (NN IR nTw) Private o
(N?'7Nnn NNIXA ANR DXY 0T 7710)

NNK X NY'9IM X7 :(Packadge visibility) nana nixaa o
DA qonal 7" .protected Ix public ,private n'ninn
N7'2aN NNIN2 NINNX NIE7NN

NIYAI'Y Nip'7nn na qonal (private) 7" :Protected o
NINK N7'AN? NR"YININN

N72an 72 n7'7nn 7on wra (Public o

TINT] DY ' TANT 11X (D22 X7) Pwan IX np'7nn o
public Ix n7ana

DYNIN DPZAN NaNTN (e

n'wNn 7NN Daa'nin? N o
1 X71 (NTNNN) DW2 N0MA [IN'0 TWOKY7 D'¥N :NNAIT? O
MIT'0 190N

D'MN'WYI 'R L,Y9IN NTY §'0INYT 11X winmn IX? o
nj77nnaijava.util. Map j7wana o'wnnwn 11nix
q¥nn2 0'w1o ;INIX NwNNnY java.util. TreeMap
D'wnnwn ,int-7 quiy 019'0 X'N Integer np'7nnN VD™
2'0'MMID 01910 K71 DXV YNNWAY D'AMN TWUKRD N2

oY N%yonN (e

N{?'7NN N2'NINY NP'7NnNn DXY 7Y NN 0'7'YON TWUND o
NP7NN2 Y TAM NN'YN DX L(NINn nwAr) Nowsin
“apnIv NN W9 NINK ,2u9Im XIn L, N'wninn
nowsinn np'mnnn nvwnna
VersionedString vs1 =
new LinkedVersionedString();
VersionedString vs2 =
new CyclicArrayVersString();
vs1.add("Mr. X"); //LinkedVersionedString.add - [LinkedVersionedstring|
intc=
vs1.compareTo(vs2); //VersionedString.compareTo

VersionedString

aANAM OXY yan |e

TaggedLinkedVersionedString

tags:

(LinkedVersionedString)

n:
last:

DNIN np‘mn DANN |e
import java.util.*

class TaggedLinkedVersionedString
extends LinkedVersionedString {
protected Map tags;
public TaggedLinkedVersionedString() {..}
public void tag(int i, String t) {...}
public String getVersion(String t) {...}




ovTh oDV e

public void tag (int i, String t) {
tags.put(t,new Integer(i));

}

public String getVersion(String 1) {
inti;
i = ((Integer) tags.get(t)).intValue();
return getVersion(i);

}
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public TaggedLinkedVersionedString() {
super();
tags = new java.util.TreeMap();

}
0'02N NjP'7Nn 7 'K1an DX 7'won7 v ' 0TI
super NNsnn N7 N1V (D2A'NIN DNIKY NP'7NnN)
25 7'yon'7 TWOK ,0'N1] 190N W' 0'01N Nj77NnY7 DX
,7UnY7 ,0M'KNN D'VINIAR NN T 7Y DN TRR
super("a demo");
,0'01N Ni77NN 7w 'X127 w1I9N [9IN] DRI K7 DX
n7'NNY super() NXMPN DX N'VNIVIX NO'dN NIIX'A
'N1an

Map pwnn |e

Java collection framework-nn 77n x1in Map pwann
DMYY NXIAPY7 ,NINN9N NXIA7 ['2 D'I9'M HOIN AX'N
TIN 2¥'"N [IYRIN 0I9'0N NINWN ;M2 KIN 7WInin)
(ninnon7 DniwpEn 0N DX WL, NINN9NAN
"X NIP70 D'YAIPN DR DX ;NTA DT DRIY DINN9NN
1901 YIN'W2 DN TWKRD NNY' K7W n'uany
0N D'MP'YN DNWYN

i-7 t-n(n"p 9'7nn IX) WTN 190 q'om — put(t,i)

t NNoNY7 WIZNY 1wn DX 'Thn — get(t)

Pwmmn NX nwnnnn np'7nn — TreeMap o

Map pwnn |e

Java collection framework-nn 77n x1in Map pwann o
D'NXY NX¥IAP7 ,NINN9A DX |2 D'I9'A QOIX X' 0

Container
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X7 TaggedLinkedVersionedString -2 p'nin'wn wimm
LinkedVereionedString-2 nxya '7n
CyclicArrayVersString-7 Da '’n' 71'T2 Win' IMIX
yomn nTvI) 1770 D'MN'WUN DX 9'0InY7 ,7Un7 UK
VersionedString nuowsinn nji7nnY (tags

X K7 AUKRDLLI770 NI7ID'N DX X TAN K7 7R AR
tags NTUN NX ¥ X7 DA, NI

ATON NN 1907 "IN 'R

g'o1ovN NOTN (e

T

LinkedVersionedString
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TaggedLinkedVersionedString
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D'NN'YN YIN'M DX 79507 1Y [NMY DX

NIN'YUN DX X7 72X ,tags-2 DNIWpEn D'NN'WR DX 0'¥N DX 0N, NY 0
NIF7NNN MY 7w 1 T0N NIX 1907 11X ,a¥NN NT DR ?compareTo
niowsInn

e

LinkedVersionedString

ComparableLinkedVerdionedString
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X77 NIP7NN NNTANA DAY NIY'IAA NMYOKRN NANN AYN'Y NN ©
NIV NI ATA (12000, TIR 7190w

m nn'w 1Tam ComparableVS-a nal TaggedVS-2 aw nm o

Ix ComparableVS.m 7voin oxn ,CTLinkedVS nx D'7'yon Ywxd o
nna nam 1y ?TaggedVs.m

LN NN DOTANY DY %Y D2 Y'OURYT 1YY 21NN [ o
I N7Y NN'WY NVWSIn 7NN 1T DX ,VersionedString-a 7un
m nN'w?

Comparable VersionedString

LinkedVS

22 CLinkedVS CTLinkedVS TLinkedVS

ATON NNAION) |@

Comparable

T
T

LinkedVersionedString

TaggedLinkedVersionédString

X7 x'n VersionedString NX na'nan n'wnimn npnnn Ox ,NY> o
TIX N2'NIN K'N DR 72K ,tags-2 DI D'NN'WN DX N7apn
|2 x'n ,TaggedVersionedString
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Comparable VersionedString
LinkedVsS

CLinkedVS CTLinkedVS  TLinkedVS

DMWY DX 1INAY7 2710 'wNin nE7nn 73 At n1ana o
NI'YNINI NIVYDIN NIF7NAN NWN' T 7Y 790N K'Y
TI 7195w K77 ,nin'RkNn

NaNN AYN' DTN K7 DKL (?)wxn NN o
MInn NI o'mn' 2w nwne ,multiple inheritance)
(nwn'n yya oy
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class Tagger {
protected java.util.Map tags;
public Tagger() {.}
public void tag(int i, String t) {...}
public int get(String tag)  {...}
}

class TLinkedVS extends LinkedVS
implementes Taggable {
protected Tagger tagger = new Tagger();
public void tag(int i, String t)
{ tagger.tag(i,t); }
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class VSComparator {
static a procedure, does not refer to a “this” object
public int compare(VersionedString x,
VersionedString y)
{...}

}
class CLinkedVS extends LinkedVS
implements Comparable {
public int compareTo(VersionedString y) {
return VSComparator.compare(this,other);

}
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wTNN INIXK V' TANYT 270" X' ,NY

class LinkedVersionedString
extends VersionedString {

int compareTo(Comparable other) ... {
VersiondString other_vs;

if (this.n > other_vs.length())
return 1;
NN'Y? NP DIPNA N yoIn nTYY? nion'nn 7'y Nk o
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DXY2 0'02N NP7NN 7W Y9Inn NITY NX n7'70n nwin' o
NIYONNI ,D'NN'WN DX 17700 ,na'nnn n'7nnn 7w
0'02 DXV N'N 17'ND 2'NN DXV WNNUnY

2unY ,is-a oN' NXI7 '917N WIN'WY7 NNWORN O
TLinkedVS is a LinkedVS

NIZI' NIX DX 1'WNY7 NIY ANRIN NATIZN NNATN 0
DXY1 0'01N NP'7NnNn 07w DXY NN T 7Y pIrTa
2 yoInn NITY NX 727 Nan 7v) na'nann np7nninn
0'02N 'MN'YY? NwIIdn xR T 9y ,(0'0an
X NPOoN NP7NnnY nnxn 1 w1 (forwarding)
(implements Taggable) 0'0an 'nn'w

227100 NP VYN 72X WA NI, VIYD NI' O
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C static_C_dynamic_C = new C();
C static_C_dynamic_CS = new CS();
CS static_CS_dynamic_CS = new CS();

Cs
(sorted iterator)

Clter i1 = static_C_dynamic_C.iterator();
// N0 N0 7Y JRNOoNY TWOK 'RY 1N
Clter i2 = static_CS_dynamic_CS.iterator();
// MM npMo v MMNonY TWOK pY 1N
Clter i3 = static_C_dynamic_CS.iterator();
// ?M1101m njpno 7y JNNoNY? TWOR DRN
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019'0N 1NN YaIp target.method(...) NxM? 7w '"vVO NINI ©
IX Ipn NINWN 0TV DX |2) target nanwnin v ST
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019'0N 0IN* 71T DXV WNNWNY NIR7 o
NTINN NX 00 Dxvnw nan LinkedVersionedString
LinkedVersionedString 7w

TINY DYV NP7NNn AT'RN NYT? 710 TN X7 N o
NZ7NNNN RIN7IN7'VON KN MDY
N2'NINY nP'7nnn XN "IN LinkedVersionedString
NNIX

LinkedVersionedString nx na'ninw np'znnn oxy p7 o
NP7NNNN KIN 17'80 Wnn anann? a'n
LinkedVersionedString

NP'7NNNN DXV INIX 9'7NN7 2N IYORY 11X NI o
niF7n 7y v'ow' ntw 71 LinkedVersionedString
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nj7'7nnni VersionedString pwann o
NIXONAN 190N NX D'722an X7 LinkedVersionedString
NIn getVersion 7w DT 'Ran P71 2% NaY
NINONAN 190n Llength() a1 1 2 ' VINRNY
N> TV 190INY

NUTN NjP'7NNnY7 NjF7nnn DX 2'N1N7 0'¥YN DRY N0 0
,9011 NiN'w Dy BoundedVersionedStrin
NTIPO MNKR ;nonii-1 nikoan nx pninw ,chop(int |
length() Tv i 71 NIn getVersion 7w Aanmin ninnn LIt
X7¥ NN'Y 119010 D ,NTINN NIX DPTN ,NN'I0N N2'NAN o
NIX) NTINN DX IY7NN ,NINXK N1'N2n 72X ,0TIg N
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public void dolt(VersionedString vs) {
for (inti=1; i<=vs.length(); i++) {
String s = vs.getVersion(i);
do something with s
}
}

VersionedString bvs =
new BoundedVersionedString();
add versions to bvs
dolt(bvs); no7nnn NPy NX 190 7aX NAND PN
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public void someMethod(...) {
if (I( precondition )) throw Precond...;

NN'YUN ¢ DTN 'KIN DX DA PITA7 11X XD NYan o
1NN NYT7 NVIYO T |'NIL,7wInn 7 IX 00N

IXIN DX D'P7 NIYANY 1IX AINK 'KIN D' T ,NNim o
PYINN IX 00 TN NN 7Y ANKRD

1997 71727 11X 0'R1A 7Y DTN 'KIN IR .90 O
12TNY 7722 MWON M2 NTILINWN D'YIY D'RIANY

0'02N NP'7NN 7¥ 'X117 XNP7 RIN D'YIY DNV [IURIN
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class BoundedVersionedString
extends LinkedVersionedString {

public void getVersion(i)
throws DeletedVersionException {...}

79 DTEN 'RIN DORYA T2V D'WAN DK MDY 1'01 o
MpPNa 7907 1O 2N 19010 72K ,110 7Y getVersion
chop ' 7y 72> NPNNIY NoMa wiran NIy

NIX NNX MI¥2 NW'700 21NN N9oIN Tay X7 0t o
NIXR'A N7 DX ;202 7907 NiRnn nwAIT RN D NN
N"M2NN NOIX
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nun? NIMMAN NIRNNRNE,NPYNY NIFY NdNX N
(19'n7 X471 ,Ni72ann nX 2'NNY)
DAl ,L]2ON7 X NIR7NN 7w 0D L0 ©
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VersionedString bvs =
new BoundedVersionedString();

NP NN Y 'R 7w NTINN 72V nnon X7 N o
0'0an
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overTheTop(VS x, LinkedVSy) {...}
overTheTop(LinkedVS x, VS y) {...}
LinkedVS a = new LinkedVS();
LinkedVS b = new LinkedVS();
overTheTop(a, b);

7y ,|nn IT'R 72K ,N7Yn? NNR DY 1YY 1N o
?bixa

NIXR2Q N'PIN X7 DNawn Nwon ;0NN T PR 0
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:(java.lang.String JImn NNITYN9N) 110 DK DT ©
static String valueOf(double d)  {...}
static String valueOf(boolean b)  {...}

?0T DY Nn 7aK o
overloaded(VersionedString x) {...}
overloaded(LinkedVersionedString x) {...}

,0'7nn7 71> 7ronipn kN KT o
VersionedString vs = new LinkedVS();
LinkedVersionedString lvs = new LinkedVS();
overloaded(vs); We must use the more general method
overloaded(lvs); The more specific method applies
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class B {
overloaded(VS x) {...}

class S extends B {
overloaded(VS x){...}  override
overloaded(LinkedVS x) {...} overload but
no override!

}

S o = new S();

o.overloaded( Ivs );

((B) o).overloaded( lvs ); What to invoke?
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overTheTop(VS x, LinkedVSy) {...}
overTheTop(LinkedVS x, VSy) {...}
LinkedVS a = new LinkedVS();
LinkedVS b = new LinkedVS();
overTheTop(a, b);
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N'RINDN'D NAYY RPN
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NNYN 7¥ NNMNN DX 1N 000 KIN NOAYAN [1AN O
72N ,(DMUN19N 2101 190N ,NNYN DY ,0DXVN 019'0)
DR Y KR DNY NTR VAR K7 7T
((B) 0).overloaded(lvs);
XIN NRNPN TV'W 7722 B.overloaded(VS) nn'nnin anam
('orT’n X0 '0127YN TN NN'win) B o19'on

|2 NIV ,'MIFTN AN 11200 V9N N¥ T o
019'07 ,ANI 0'RNAN NX ,NNT NN 7202 DMNYn
aN21 27,5 KIN MR 019'0N AR TV 7Y M
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B b = new S(); b.overloaded(lvs);
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class TaggedLinkedVersionedString
extends LinkedVersionedString {...}
VersionedString vs =
new TaggedLinkedVersionedString();
vs.add("Mr. X");  LinkedVersionedString.add
vs.add("Ms. Y");  LinkedVersionedString.add
vs.tag(2,"F"); TaggedLinkedVersionedString.add
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class AudibleButton extends Button {
public void Clicked() {
getDisplay().play(clickSound);
super.Clicked();
}}
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SubClass s:

| @———————>»( SubClass
BaseClass b

= field: ..
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s.method ()

b.method() (BaseClass)
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abstract class Stack {
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public void change_top(String t) {
pop(); push(t);

}

abstract public void push(String t);

abstract public void pop();

Objectyv oninw |e
o public boolen equals(Object obj)

O

o protected Object clone()

CRCEE

o public String toString()

7 "4> Dog@affc770 ‘ Default: Full class name + Hash wde‘

61 L,/-v\‘> Dog[Muki] ‘ Override: Custom implementation
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public class B {
public Bdo1(...) { ... }
public B1 do2(...) { ... }

public class S extends B {
public Sdo1(..) { ... }
public S1 do2(...) { ... }
/I ST must inherit from B1
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