7 122N
D'N1NWI MP2NND
(generics) 027210



VersionedString nx 9*%>n% non

NMP2NNN PVWINN IR) DTN NP2NNNAW DYN1NVN @
NITINNN? DMORODD 1"N R? 290 (MW
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class VersionedInteger A
public int length() {...
public void add(Integer s) {...

¥
by
public Integer getVersion(int i) {...}
¥

public Ingeter getLastVersion() ...
+

18D D2 D'Opn VersionedString-n 0o'NN'wn "WINM e
N%200WY R7W YPTY IR @
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class VersionedObject {
public int length() {...

public void add(Object s) {...
public Object getVersion(int i) {...

N e e

public Object getLastVersion() ...

12T 2D YW NIRDOI2 NNWH TWOR NVD @

N'NN N0 20W DN, NWRI ; N1V "NY 117 W 7R e
J111DNNW NN R? NN ,ONR D19'VN

vo.add("The letter A");
vo.add (new Integer(3));
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;0bject 019UN ¥In getVersion-nN 1TNINN 1IYN
NTAR String D19VN NN INNWYW DRYNW NTAIVN

VersionedObject vo = new VersionedObject();
vo.add("The letter A");
vo.add("The letter B");

String vl = vo.getVersion(1l); compilation error
String v2 = (String) vo.getVersion(2); ok

NR?N 00190 NPT R22 N'X27ON1P "2 MNA? D'N2RI 1IN @
TP 2190W 1'21,(NPX ,NXM NPT P NYRIND NPTaN)
NT191 NP?nNM VereionedString np?nn)
(VersionedInteger
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class Versioned<T> {
public void add(T s) {...

public int length() {...
public T getLastVersion() {...

s

public T getVersion(int i) {...

(PWIN IR NP2>NN) 0190 ax"n T nwn e
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Versioned<String> vs =

new Versioned<String> ();
Versioned<Integer> vi =

new Versioned<Integer> ();
Vs = Vvi; compilation error
vs.add("The letter A");
vs.add("The letter B");
vs.add(new Integer(3)); compilation error
String vl = vs.getVersion(1); ok, no need to cast

Tawxd T 019'0n Mon™Nn 22p2 NN vs.add m1wn e
vs.getVersion 122% nMT191R21 ,String Rin
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mo2221nn MP2NNN 22 IR NODNNN PMONIPN ©
R?2) N221 NNR NpP?nNN? Versioned<Something>
Versioned<Object> nxya ®'nw (N%701n0

TIP2 Q01N A2MONIPN ,N2221D NP2NNI WNNWUNHY TPl e
201900 D19'V? Object-N MW Yyr1% NIn Sy mp¥»
String YwWnY

V'TIN R? D21V21 NM%8N T'DN NpRNW RTNN A9MONIPn @
,ClassCastError %y
String vl = (String) vs.getVersion(1l);

270Mpnw Mipnn pnnad (T) 9%01mn 0190n AN1D @
1NT2 00190 NII'PN NIP'TA? 21 "WIN'W RIN ;IR
(erasure) NnpPNN RIP1I 20NN ;NMRI1ONIP
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Versioned<String> vs =

new Versioned<String> ();

Versioned<(Object> vo =

VO
VS
VS
VO

new Versioned<Object> ();

= VS; = should this work?
.add("The letter A"); clearly allowed
.add (new Integer(3)); clearly not allowed
.add (new Integer(3)); oops, the compiler will

incorrectly allow this

2W 210 R? XN Versioned<String> :n1pon e
1121 22R "OWNRIVIR R? N7 ;Versioned<Object>


liors
Note
Remember what we said! this will not work, Versioned<String> is not a subclass of Versioned<Object> although String is a subclass of Object


NDIYND TI2Y* R? AT 1P N1V 1PN

P172'W (N2201M R? NP2NN2) 27031N N1M"W 1"TaN? ND1d @
,N1210D N1221V NIRDI2 W' NIRDIA DY DRYI DR

class VersionedUtils {
static boolean consecutiveDuplicates(
Versioned<Object> v) A
for (int i=2; i<=v.length(); v++)
if (v.getVersion(i).equals(
v.getVersion(i-1))) return true;
return false;

i

Versioned<sString> Dy 12 RNpP2 TWOR R D e
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static boolean consecutiveDuplicates(
Versioned<?> v) A
for (int i=2; i<=v.length(); v++)
if (v.getVersion(i).equals(
v.getVersion(i-1))) return true;
return false; }

VININIRNY (NMTRIND IRD) NINMW 1TAN 77 AP WINWN @
TNWN 2W NIRDIA NMTO” RN 17W

2W 110 R? RN Versioned<sString> ,nmHoN1od e
2W 110 DNMW 73R Versioned<(Object>
Versioned<?>
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static void complete(Versioned<?> a,
Versioned<?> b) A
for (int i = a.length()+1;
i <= b.length(); i++)
a.add( b.getVersion(i) );

N2W RODONW 1D a MXPN NIRDIAN NNTO NR D'NWDN @
b YW RO'0N N'nN

X2 IR 22X NWDD W NMIRDIA 1N NMNTON MNW TV XY NT @
TNR 222 NNW NIIXD TWPIN? 210 IP1TAN) 1INWN 1TNIR W
WIR b W getVersion 1MNNW NN NR ;(D"0INIAIRND
a-? 7"'01N? TWOHR
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static <T> void complete(Versioned<T> a, Versioned<T> b) {
for (int1 = a.length()+1; i <= b.length(); i++)
a.add( b.getVersion(i) );
}

NI'N7 D'R-INYN TYUN DX Y7RN 772mn nn'wn »
b.getVersion-n atnimn N 271, InWn INIX
a.add v VINIAXT? D'RNNY 019'VUN XIN

N770Mm npnm "y nn'w 1md 7D m nnty e
D'INYN Y'TANTIE T 019'0Nn WY 'TNNT? DA 71D
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120110 NI'NAN RYR 1N2W DPTIRN

("A", "BCDE", "X")-1 (1,3,4,898) nnton YwnY e
R xn (1,2,1,2,1) Yar ,n1v 1102 10

static boolean monotonic(Versioned<?> v) {
for (int i=1; i < v.length(); i++)
if (v.getVersion(i).compareTo(
v.getVersion(i+l)) < 1) error!
return false;
return true;
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static boolean monotonic
( Versioned<? extends Comparable> v ) {
for (int i=1; i < v.length(); i++)
if (v.getVersion(i).compareTo(
v.getVersion(i+l)) < 1) now it's ok
return false;
return true; 1}

21 R2R ,01070 20 9'2NN2 210" R? V1N AAP1TYan IR 122N e
Comparable 9910) Comparable Yw 2110 ®1nw 019"V
(MMxy
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monotonic NXR 1 Tan%? 11912 n%Yonn

NXR 239 NN 2V Versionable pwin D Tan 12mn e
PWIND 1NIR OM'TaN 12701 ,NIRDI2 NNTO 2W DMQWRN
D'pwiIn My "1 ,Comparable Nk 2'nNW

2V NP WNNWA? DDMR 1270 TR 22R ,TA1Y NN nT e
771 N2DNW NTON NN getVersion-w 0MIaRN
INXR DMON D1DVN D'NXRY P IR NNIND
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2W 110 RY YaR ,Comparable 2w 2110 X1n Stringe
Versionable

NR 1M'TaN TWRD D"P NN R? 990 Versionable pwinn e
String np?nnn

NNIRN NWNT XR? Versionable pwinn NMTan DR Da e
2nompn 1Ty ,Comparable W (np™) Nn2anIn? 12yn
:Versionable 2w 1m0 RY ®1n String-w awin

interface Versionable extends Comparable {}
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interface Comparator<T>() {
statie—public int compare(T x, T y);
Iy

class Sorter<E> {
static public
int sort(E[] a, Comparator<...> c) {...}

}

Comparator 2w D190 TVNID NR ' TAN? IR 'R @
?2(D1TR2 N1ONN NTaNN)
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Double 0190% MMWp E 0190n 170NI1OW 50N N e

,JDouble D190ON DMRY NMMWA? 210 ¢ NMMVUNDN OXRW 11N] @
21909 201N 11NN NNAW

D'PN DMPHN TIY W' JOR e

1112 ™R ,Number 01900 D'MNXRY NNWN2 210 NNMWNN OR @
Double > ,Double D19'0OnNn oMXRY NNMWAY 210 R1NW
Number 5w 110 X1n

DMRY NNWAN2 22100 NI'N? "X NNMWNNW 1112 ,)0'D7 @
120 110 X1n Double-w T D190 1NWMRN

int sort(E[] a, Comparator<? super-£>) {..}


liors
Note
Note that if we have an array of E types, then its enough to have a Comparator who can sort parents of E, i.e. less specific objects


(raw types) o'x1 n*'019'V
TWOR? 71X NN 1221 ,0NIRND NNR'A? 9011 N220NN 112N @
N1270N 12 PRW W' TIPN DA NIMUVNID NIPI2NNI WIN'W
class Versioned<T> {...}
Versioned<String> vs =
new Versioned<String>();

Versioned raw = same as Versioned<?>

new Versioned(); same as Versioned<Object>

raw = vs; ok
—_ " 1/ . o

VS = raw; unckecked"” compiler warning

112V 21222 MM D1DVN TVNID ,R] DIDVI WIN'WI @
(Object 995 77172)
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D19'0N DXV "1 Versioned<String>
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NP2NN MR
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<T> void m(T x) { Ty = new TQ; ...} illegal
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