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public class Foo {
static int seed;

public int getSeed() {return ++seed;}

@OQOverride public boolean equals(Object o) {
if (0 == null) return false;
if (0.getClass() != getClass()) return false;
Foo opponent = (Foo)o;
return getSeed() == opponent.getSeed();
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public class Age { ==\, \ ]
final int age;

public Age(int age) {this.age = age;}

@Override public boolean equals(Object o) { BRI S B TTXD
if (0 == null) return false; 512 L7

if (o.getClass() == Integer.class)

return ((Integer)o).intValue() == age;
else if (o.getClass() |= getClass())
return false;

Age opponent = (Age)o;
return opponent.age == age,

] Age age = new Age(23);
System.err.printin(age.equals(23)); // true

System.err.printin(Integer.valueOf(23).equals(age));

// false
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public class Version {

public final int version;

public Version(int version) {
this.version = version;

}

@Override public boolean equals(Object o) {
if (0 == null) return false;
if (0 == this) return true;
return (o instanceof Version) &&
((Version)o).version == version;
}
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public class Version2 extends Version { BV
public final int release;
public Version2(int version, int release) {
super (version);
this.release = release;

}

@Override public boolean equals(Object o) {
if (0 == null) return false;
if (o == this) return true;
if (o instanceof Version2) {
Version2 opponent = (Version2)o; +HUL\Wersion& E HBs
return opponent.version == version && BIAEIC L7=
opponent.release == release; °
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else if (o instanceof Version) {
Version opponent = (Version)o;
return opponent.equals(this);
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return false;
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Version x = new Version2(1, 2); // Ver 1.2
Version y = new Version(1); // Ver T
Version z = new Version2(1, 3); // Ver 1.3

System.err.printin(x.equals(y));
System.err.println(y.equals(z));
System.err.println(x.equals(z));
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public class Employee {
public final String name;
public final int age;

public Employee(String name, int age) {
if (name == null) throw new NullPointerException();
this.name = name;
this.age = age;

J

@Override public boolean equals(Object o) {
if (0 == null) return false;
if (o == this) return true;
if (o.getClass() != getClass()) return false;
Employee opponent = (Employee)o;
return opponent.name.equals(name) &&
opponent.age == age;

—

OB HRERRIL, equals()ic

Bz 71—ILRICRL. TS

TA7BE EZDEDE . ZT

Tz MIFDhashCode() %
/

J

@Override public int hashCode() {
return name.hashCode() ~ age;
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public class Version {

public final int version; hashCode()Zz7—
N—ZMRLEN,

public Version(int version) {
this.version = version;

)

@Override public boolean equals(Object o) {
if (0 == null) return false;
if (0 == this) return true;
return (o instanceof Version) &&
((Version)o).version == version;
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Set<Version> tbl = new HashSet<Version>
(Arrays.asList(new Version(1), new Version(1)));
System.err.printin(tbl.size());
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java.awt.Point, java.util.Date
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Point p = new Point(0, 0);

Set<Point> set = new HashSet<Point>();

set.add(p);

p.translate(10, 10);

System.err.println(set.contains(p));

for (Point po: set) {
if (o == po) System.err.printIn("found");
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public class Transaction {
final long id; // BXBI& =
final BigDecimal totalAmount; // &&t%8
final BigDecimal taxAmount; // Fi%8
final BigDecimal tenderAmount; // JEY %8
final BigDecimal changeAmount; // $9Y) 8%

public Transaction
(long id,
BigDecimal totalAmount,
BigDecimal taxAmount,
BigDecimal tenderAmount,
BigDecimal changeAmount)

{
this.id = id;
this.totalAmount = totalAmount;
this.taxAmount = taxAmount;
this.tenderAmount = tenderAmount;
this.changeAmount = changeAmount;

}

// equals() ??7?
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abstract public class Rectangle {
abstract public int getWidth();
abstract public int getHeight();

public static Rectangle getlnstance(int width, int height) {
if (width == height) return new Squarelmpl(width);
else return new Rectanglelmpl(width, height);

J

@Override public boolean equals(Object o) {
if (0 == null) return false;
if (0 == this) return true;
if (! (o instanceof Rectangle)) return false;
Rectangle opponent =(Rectangle)o;
return opponent.getWidth() == getWidth() &&
opponent.getHeight() == getHeight();
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class Rectanglelmpl extends Rectangle {
final int width;
final int height;

Rectanglelmpl(int width, int height) {
this.width = width;
this.height = height;

}

@Override public int getWidth() {return width;}
@Override public int getHeight() {return height;}

J

class Squarelmpl extends Rectangle {
final int length;

Squarelmpl(int length) {
this.length = length;
}

@Override public int getWidth() {return length;}
@Override public int getHeight() {return length;}
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@Override public boolean equals(Object o) {

if (0 == null) return false; CNIEEMAT S AREICFER
if (o == this) return true; FEHOFLIAZNS,
return (o instanceof Version) && 7

((Version)o).version == version;

if (0 == null) return false; ERRIERIND,
if (o == this) return true; 7

return (o.getClass() == getClass()) &&
((Version)o).version == version;

@Override public boolean equals(Object o) { NIREE—DVZARDHTHE
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Scala

Second Edition

http://www.artima.com/lejava/articles/equality.html
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public class Version {
public final int version;

public Version(int version) {
this.version = version;

}

@Override public boolean equals(Object o) {
if (0 == null) return false;
if (0 == this) return true;
if (o instanceof Version) {
Version opponent = (Version)o;
return
opponent.canEqual(this) &&
opponent.version == version;

J

else return false;

J

public boolean canEqual(Object o) {
return o instanceof Version;
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public class Version2 extends Version {
public final int release;

public Version2(int version, int release) {
super (version);
this.release = release;

}

@Override public boolean equals(Object o) {
if (0 == null) return false;
if (o == this) return true;
if (o instanceof Version?2) {
Version2 opponent = (Version2)o;

return
opponent.canEqual(this) &&
opponent.version == version && BlEic 5z on=ATS TN
opponent.release == release; 1. Version2& EE LB AT BE T A2

J

return false;

}

@Override public boolean canEqual(Object o) {
return o instanceof Version2;

}
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Version version = new Version(1) { Uﬁ— ) — NSO
@Override public String toString() { I<id, canEqual EBER LGN THS,

return String.valueOf(version);
}

5

Version v = new Version(1);
System.err.printIn(v.equals(version));



ORY /N[ E ]




ORVY/\DIVFTATAISR

» IBIFEDORVYY/NIPAFE)DIVTATAI AT
X, 7—7 )L EIRE%ZSet"Map THKRIETES,

s DD ITVTAT1475ACTEY AR EENES
BNnEELERS,

s TTATAFTIIMEI I 2a—9T IV (EEAEE)
= RO DEENNE,




TT4T7147Z ADequals()

= ORYYNTIK(ZVARTYRNY2—NG—=V R E%EFRL
E)EARMICIZILO—R 1A T IR,

s ORYYNIX . TATUVTATAIYTNI—2ERAWT, L
Zl—l\“&ﬁ'?‘*‘/“:l:ﬁ ND—EMZ{RAEL TWBD T, TYYF
RE(DBE Y BE S N 7R RE )0)7.|'7/:|:7I~7§:Set’PMap
O)ﬂF ELTHERALAVWAS, equals) 2B EEZLARCKTR
WEB—MLEAT I . DBLEERE— I/ZI K)o

» HBEWIHLERK GOV TX AN AVWNIL, Ty FIRRE
—Lkbfo&’CE\,\(%E%/u:I/TﬂFZI\O)Z:I 775:E_Z_’C
AT ORELBLUARITNIE RS AVWASREERA KIS
LR nid sy,




£ 74— )V R%equals() CTLEE LWV &

» ERBLO—RKINEIHDIEHRBTBICIEA—/N—R
RyZJ(LA—RD—BMHZRELTWSET714—ILR
ET = LR g R E),

s TTATAATOTIOMEZIA—TIVLIZRD T,
EDIT1—ILRZBEFHITHE. BRLSBADICERL
BDEDATOTINERBINTLED,

FICALYavTRFLTWS71—ILR%
equals() CHRELAWZ &(equals)HEUH L
T.lazy load D E>TELNTA—T VAN TH
%),




YOS —kF—%equals()TLEE LW &
« LO—RZz—XRICHE R THeMEELT. AT —k

F—(LEYTEHSD . O —bF—E. LI—R
2L LTI LHTT 1IN,
= 2D KBULRIDA T P T M, SetPMapll

BILTHD, KT BE /Ny 2 BN E DT
L/c:\\/\ L,\Pb&hé E) %jﬂj<




EYRAF—%equals() CLLER T BT &

INFTCOREAERT BICIE. EVRRF—%equals() T
LB B LT B,

EDXRAF—&E . ZDLI—RFz2—2ITHENTESF—D
Z&o

KL T DRICHIED R E SN TLWDF—,

Oy —khFr—%Z2AWVWTICTFFIIIEF—%FHLTWS
Bo, FTFaTILF—DFE (xR,

ORYY/NIZHLBWETATCIVTATAIZADY TS
A (BRYproxy) =K L TWBIGE D HSD T, equals()D
1 TldgetClass()ZFBE W IC. instanceof =R T35 &,
F/T714—ILRICIEEET7 IV ERAET I, gettera AWNS T
o




FindBugsequals()/hashCode()D
mREZFH R T 5,




FindBug®D/\J /X5 —>

= FindBugs!Zi&. equals()/hashCode()DEZEI R
ARG BI=ODINTINY—U D EZ<HEIN
TLW5,
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Eq. Equals checks for noncompatible operand
(EQ CHECK_FOR OPERAND NOT COMPATIBLE WITH_THIS)

This equals method is checking to see if the argument is some incompatible type (e, a class that is neither a supertvpe nor
subtype of the class that defines the equals method) For example, the Foo class might have an equals method that looks like:

public boolean equals(Dhject o) |
if (o instanceof Foo)
return name.equals(((Foo)a).name);
else if (o instanceof String)
return name.equals(o);
else return false;

This is considered bad practice, as it makes it very hard to implement an equals method that is symmetric and transitive. Without
those properties, very unexpected behavoirs are possible
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http://code.google.com/p/equalsverifier/

@Test

- |
public void equalsContract() { S
EqualsVerifier.forClass(My.class).verify();
}
@Test
public void equalsContract() { ot O
EqualsVerifier.forClass(My.class) éneiégzzggéfﬁg?\,\éﬁ

.usingGetClass() -
verify() EZ566,
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java.laneg. As=sertionError: hashCode: hashCodes should be equal:
Version®127ccdd (18992792
and
Version®1662dcs (23473608,
Far more infarmation, ga to: http/fcode gooele com/pfequalsverifier /wiki/Error Meszaeges
at nljgnoequalsverifierutil Azsert faillAszert javad6)
at nljgno.equalsverifier. Equalz\erifier handleErrar (EqualsVerifier java330)
at nljgnoequalsverifier. Equals©erifier sver ify (Equals\erifier java:31 02
at VerzionTestequalsOVersionTest java )
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@Test public void equals() throws Exception {
EqualsVerifier.forClass(canequal.Version.class)
.withRedefinedSubclass(canequal.Version2.class)

verify();
}

@Test public void equals2() throws Exception {
EqualsVerifier.forClass(canequal.Version2.class)
.withRedefinedSuperclass()

/]%

canEqual()DERBA TFE o 7=, Version/Version2®D 7 AR J—NK,VersionlZIZH 705
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= Effective Java 552hR (The Java Series), ISBN:
4894 71499X

= Programming in Scala: A Comprehensive Step-
by-step Guide, ISBN: 9780981531601

= Java Persistence With Hibernate, ISBN:
1932394885
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