Lecture 12 - Oct. 22
Object Equality

Reference Equality vs. Object Equality
JUnit: assertSame vs. assertEquals



Announcements/Reminders

e ProgTest1 results to be released by next Monday
e Lab2 due this Friday
e ProgTest2 on Wednesday, October 30

+ PDF Guide released




Cl ol = new C1();
C2 02 = new C2();
0l.m1();

ol.m2();

02.m1();

02.m2();
Object@

03 =(01)%

03.m1;

03.m2;

((C1) 03).m1();
((C1) 03).m2();

03 = 02;

((C2) 03).m1();
((C2) 03).m2();




The equals Method: Overridden Version Phase 3

public class Object {

public boolean equals(Object obj) {
return this == obj;
b
}

extends

public class PointV2 {
private int x;
private int y;

public PointV2 (int x, int y) { . —
public boolean eqguals(Object{obi) {

if(this == obj) { return true;

if(obj == null) { return false; }

if(this.getClass() .etClass ) { return false }

PointV2 other = (PointV2) obj; PointV2

return this.x == other.x . X
&& this.y == other.y; &

s




The equals Method: Overridden Version Example 1: Trace L9

public class Object { String s = "(2, 3)";

PointV2 pl = new PointV2(2, 3);

PointV2 p2 = new PointV2(2, 3);

PointV2 p3 = new PointV2(4, 6);
System.out.println(pl == p2); /+ */
System.out. ] == p3); /~* */
System.out. ] .equals (pl)); / %
System. out. [ .equals (null)); / *
System.out.pri .equals(s)); /~*
(p
(p

public boolean equals(Object obj) {
return this == obj;

O NOoO O WN =

System. W opahi .equals(p2)); /=
System. . [ .equals (p3)); / *

1 ointV 2 ﬂlPoin’rVZ ﬂlpoinfvz
public class PointV2 { X P X p3 X
private int x; Vi> v v

private int y;

| gublic boolean e]gjuals:Ob:'ect @i\l{

if(this == obj) { return true; }

if(obj == null) { return false;
if(this.getClass()(=)obi. getuass()) {_}
PointV2 other = (PointV2) obj;

return this.x == other.x Iz

&& this.y == other.y; 41'-,‘)2
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The equals Method: Overridden Version

X ~ Phase 4
public class Object { * YM {"I('{X mans %_r@

/ Tt IZ

public boolean equals(Object obj) {
return this == obj;

extends

public class PointV2 {

private int x / J

private int y;

public PointV2 (int x, L’ tc""‘"’)’ Ml’

public boolean equa/s ObJect obi) { tf At%fﬁ
if(this == obj) { return true; J‘M OL_

|f(ob] == null) { return false b
ass()) { return false ¥

é\ PointV2
X




The equals Method: Overridden Version Example 1: Trace L10

public class Object { String s = "(2, 3)";

PointV2 pl = new PointV2(2, 3);
PointV2 p2 = new PointV2(2, 3);
PointV2 p3 = new PointV2(4, 6);
System.out.println(pl == p2); /+
System.out.println(p2 == p3); /*
System.out.println(pl.equals(pl)); /*

public boolean equals(Object obj) {
return this == obj;
b

bs

OO NOOTA~WN =

(
System.out.println .equals (null));
System.out.println (padeequals (sl); /*

ex-l-ends @ System.out.printinf{pljequals(p2y); /*
System.out.printl .equals(p3)); /*

Pointv2) _pointv2 Alpointv2
public class PointV2 { Pl./)@ P2 T p3 oty

private int x;
prlvate |nt Yi ] ;72 Y 2 1= Y

IS ]
If(ObJ = null) { return false, b
tClass() !'= obj.getClass()) { return false
PointV2 Jother = (PointV2) obj;

v

return this.x == other.x F?.
&& this.y == other.y; D{W z j,z



The equals Method: Overridden Version

Example 1: Trace L11

public class Object {

public boolean equals(Object obj) {
return this == obj;
b

bs

extends

oW ooNOOCOTA~rWN =

—_

public class PointV2 {
private int x;
private int y;
public PointV2 (int x, inty) { ... }
public boolean equals(Object obj) {
if(this == obj) { return true; }
if(obj == null) { return false; }
|f(th|s getC/ass() = ob] getClass()) { return false }
obj;

e

= other.x
= other.y;

String s =
Pointv2 pl
Pointv2 p2

(2, 3)";
= new PointV2(2,
= new PointV2(2}

PointV2 p3

= new PointV2(4;

System.out
System.out
System.out
System.out
System.out
System.out
System.

sprintiln(pl
«printlin(pl
.println(p2

«println{pl
.println(p2 ==
«PEIRELR Pl
.println(pl

1
u

)

.equals
.equals
.equals

(
( .equals (p
( (n
( (s

(

(

X

ol j'Pointvz

Pz ﬂl PointV2

1= X1z

p3 ﬂl PointV2

X%

b4

Y13 vié




The equals Method: 1 T
! e 2 | PointVl pl = new PointVi(2, 3);
R } ) 3 | PointVl p2 = new PointVI1(2, 3);
TO Overrlde Or Nof? * de ﬂl‘t 4 | PointVl p3 = new PointVI1(4, 6);
hd \l&l 5 System.out.println(pl == p2); /+ false */
B@ 6 6 | System.out.println(p2 == p3); /* false #/
/Ma 7 System.out.println(pl equals (pl)); /* true %/
la( 2 8 System.out.prlntln(pl equals (null)) /* false *
= . S 9 System.out.prlnt .equals(s)); ,/* false x/
pUbIIc class ObJeCt { F P System.out.prlntl ) ; * false </
” System.out.println(p2.equals(p3)); /+ false =/

publlc boolean equals(Object obj) { oJBNAJ&A
return this == obj; Ak

} egd

String s = " (2, 3)";
PointV2 pl = new PointVz|(2,

3N
PointV2 p2 = new PointV2)2, 3)|;
PointV2 p3 = new PointV2(4, 6);

1
2
3
4
5 | System.out.println(pl == p2); /* false */
6 | System.out.println(p2 == p3); /+ false */
F‘ W‘sz System.out.println(pl.equals (pl) ),' /% true #/
: 8 | System.out.println (n
L}P’,I 9 System.out.prl l.equals(s)) /+ false =/
@ System.out.prin ‘222 equals (p2 /* true x*/
(p3)

pl.equals (nul /* false */
11 | System.out.println(p2.equals (p3) /* false */

b

extends

public class PointV2 { XZ l
= : private int x; double y; F - ‘
pupbr|i|‘<’:a¢'::|e.-:1is:tP)?-|ntV1 { public PointV2 (double x, double y) { ... pl PointV1 1 PointV2
private int y; P
public PointV1 (int x, int y) {

boolean equals(Object obj) { X X
if(this == obj) { return true; } v v
B . if(obj == null) { return false; }
th!S'X =X if(this. getCIass() I= Ob] getClass()) { return false }
this.y = y; PointV bi: PointV 1 PointV2
b return|this.x == other.x PZ X Pz

== other.y; v v

bs




, F?¢ 7=>¢
The equals Method: Overridden Version Example 2

PointvVv2 : new {PointVZ S5
Pointv2(p2)= new PointV2(3,
PointV2 p3 = new PointV2 (.4_,_
System.out.println(pl == pl);
System.out.println(pl.equals (p

public class Object {

public boolean equals(Object obj) {
return this == obj;
i
b

System.out.println 2);
System.out.println @ equél’s
System.out.println(p2 == p3);
System.out.println(p2.equals (p3));

©CoOoONOOPA~rWN—

extends

W o2 Al Pointv2 3 _pointv2

X
public class PointV2 { Y y Y

private int x; Ya

private int y; 4 ] c!x 2

public PointV2 (int x, inty) { ... }

public boolean equals(Object obj) { (A) [Two obJecfs are reference-equal.
if(this == obj) { return true; }

if(obj == null) { return false; } (B) Two objects are coni'eni's -equal.
afsCoé

if(this.getClass() != obj.getClass()) { return false }
PointV2 other = (PointV2) obj;

return this.x == ather _If (A) is true, e B e

- If (B) is true, then (A) is true.
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assertSame vs. assertEquals

2 addvess . yA
assertSame|expl, exp2) 7 Q?K’ = e'xl7

o Passes if expl and exp2 are references to the same object

~ assertTrue(expl == exp2) g)ff;l 21 l&/ oYyl

~ assertFalse(expl = exp2)-> pxs

new PointVli
new PointVli

PointVl al.
PointVl1 B_Z_
PointVl p3 =

(
(

3, 4);
3, 4);
= , / ;
assertSa.t%e-(&l},jlp:f) ;?ﬂ% { —) l l 72-
assertSame (p2, ]_;3=); «ﬁ}{ F _— ﬁ

assertEquals(expl, exp?2)

o n|lexpl == exp?2 |if expl and exp2 are primitive type
int 1 =|10;
int j = IZO; é -Fﬂlqe(- !; -—> - _,}
assertEquals (i, 7); Aé Bl't L J A< |-
I

5 psot e ( T== 3) ,[ml



assertEquals: Reference Comparison or Not ¥ /)

assertEquals(expl, exp?2) F ::?5
o »|expl.equals(exp?2) |if expl and exp2 are reference type

Case 1: If equals is not explicitly overridden in exp1’s declared type

~ assertSame(expl, exp2) W/Af/&l

PointVl.pl new PointV1(3, 4); MV*
PointV1 p2 =[new|PointV1(3, 4);
PointV2 3 =|new| PointV2(3, 4);
assertEquals (pl, p2); > W €4
assertEquals (p2, p3); — .

Case 2: If equals is explicitly overridden in exp1’s declared type
~ expl.equals (exp2)
PointV1l pl new PointV1(3, 4);

PointV1l p2 new PointV1(3, 4);
PointV2 p3 new PointV2(3, 4);

assertEquals (p2, p3);

assertEquals (pl, p2); -z e
e, > T
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