Lecture 11 - Oct. 10
Object Equality

equals Method: Default vs. Overridden
Overriding equals Method: Phases 1 - 2
Static Type, Dynamic Type, Type Casting



Announcements/Reminders

Office Hours during Reading Week TBA:

e Help on Lab2

® Go over WrittenTest1 answers

® Questions on course materials, e.g., OOP reviews

Bonus Opportunity: Midterm Course Survey (eClass)
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The equals Method: To Override or Not?

public class

as
P o

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

ave &Mms

public class

private int X; p te inty;
blic cf - public PointvV2 (mt X, inty){..
public class PO'”tV_l { public boolean eguals(Object obi { £
pr!vate double X{ if(this == obj) { return true; } pr “ lJQJ
private double y; if(obj == null) { return false; } ¥* #

public PointV1 (double x, double y) { if(this.getClass() '= obj.getClass()) { return false }
this.x = x; Point other = (PointV2) obj; %JC(
this.y = y; return this.x == other.x d
hs && this.y == other.y;

b



The equals Method: Default Version ¢ ~" (2.3

public class Object {

public boolean equals(Object ¢0j)

return tis == ohJ,;

}} F\
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public class(PointV1 {
private int x;
private int y;
public PointV1 (int x, int y) {
this.x = x;
this.y = y;

String s =
PointVl pl
PointVl p2.
PointV1l p3
System.
System.
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.lu;_uu,_u'l . equals null; 7 :

.println(pl.equals (p2)
.println(pZ2.equals (p3)

migs AT
= new PointV1(Z2,
new PointV1(2,

= new PointV1 (4

pr1ntln(p2 == p3)
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The equals Method: Overridden Version Phase 1

public class Object { Pl Pf\/A[S C > s

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

T ‘ P
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public class PointV2 {

private int x;
private int y; ’(
public PointV2 (int x, inty) { ... }

extends

pIuh.u_c_h_Q_o.I_ea.niequa/s(Object obj) {
if(this == obj)| { return true; }
if(obj == null) { return false; }
if(this.getClass() '= obj.getClass()) { return false }

Point other = (PointV2) obj; PointV2

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

Y




The equals Method: Overridden Version Example 1: Trace L7

public class Object { String s = "(2, 3)";
e b PointV2 pl = new PointV2(2,
public boolean equals(Object obj) { PointV2 p2.= new PointV2(2,
return this == obj; PointV2, p3 = new PointV2(4,

hs '7074{'UZ YL" 4 System.

System.

System.

System.out.println(pl.

System.out.println(pl.

System.out.println(pl.
.out.println(p2.

ﬂl PointV?2

[Pointv2
x|z X |4
yYi Y16

]

if(this.gi'tC/ass() I= obj.getClass()) { return false }
Point other = (PointV2) obj;
return this.x == other.x
&& this.y == other.y;
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The equals Method: Overridden Version (V”"fu ¢ 73 Pha)se 2

(\7 ;G) 5
public class Object {
eGP
public boolean equals(Object obj) {
/—3@

return this == obj;

L '—C b == ML)i
e n [y O\S--— (AL
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public class PointV2 {

‘A private int x;
»v /) < private int y;
{'V% public PointV2 (int x, inty) { ... }
publlc boolean equa/s(Ob ect ob ) { -
: _ ject obj ,H' % ‘/7

VPD V‘ 5 s getClass() = obJ.getCla’ss()) { return false }
- Point other = (PointV2) obj; A
\/Iﬁe o d’\s I’ eturn this.x == other.x _ ” ROIRYE
‘WI'Q l." (5 0/ && this.y == other.y; D\X ) A4 ;(
l




The equals Method: Overridden Version Example 1: Trace L8

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); /+ | KB/
System.out.println(p2 == p3); /+KEzNN~/

System.out.println(pl.equals(pl)); ‘

System.out.println{pl/).equalsfnull)) ;

System.out.println(pl.equals (s / *
/

e)("’ends System.out.println(pl. equals(p2) )
System. .println(p2.equals(p3));

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

bs

"o No NN =

1 PointV 2 /.’l PointV2 ﬂlpoianZ
public class PointV2 { P X P X p3 X
private int X; N v v

private int y; ]
public PointV2 (int x, inty) { ..
publlcﬁ‘aolean Léls(ObJect o)(]) (}’L
2 if(tK feturn true; }

if(96j == null) {[Feturn false] }

i .getClass() !'= obj.getClass()) { return false }
Point other = (PointV2) obj;
return this.x == other.x
&& this.y == other.y;
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Static Type, Dynamic Type, Type Casting alouys w@st <
/ Static Type:| a ref variables declared type e sewmp 21

Dynamic Type: type of address currently stored in a ref variable /3)
Type Casting: creating an expression of certain static type ( @
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Pl: (=

class C1 {

publ|c void @) {...

class C2 { ﬂfz \_ '
Object\o3;] 81+ b
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Y :

| L LT . ’ /——; v 02/7
0.0 @J@t& shaes has ewfggjmm : i )”z( A
Akc’A«A‘FMA o Mo3 = 02 [% h o2 (13”
- 7((C2) 03) (),2
OF m| arol 1. ((C2) 03).m20);




