Lecture 12 - Oct 21
Object Equality
Call by Value: Prim. vs. Ref. Types

Equality: == vs. equals
Default Version of equals in Object Class



Announcements/Reminders

e Today's class: notes template posted
® ProgTestO, ProgTest1 grading process:
+ TAs are due to return results to me Tuesday afternoon.

+ I will take one day or two to finalize the results.
e WrittenTestl next Wednesday (October 29)
+ Some practice questions on eClass
+ Lecture 12 and Lecture 13 this week are covered.
+ Zoom Review Session: 4 PM on Saturday, October 25
e Lab3 to be released



Call by Value: Re-Assigning m'f ive Parameter

@Test
public void testCallByVal() {
DUutil u = new Util();

void reassignInt ( 1nt(ﬁ“ -,
= 3% % & )
void reassignRef (Point q)
Point np = new Point (6,
q = np; }
void changeViaRef (Point Q)
g.moveHorizontally(3);
g.moveVertically(4); } }

€9assertTrue(1 == 10);
. reassignInt(i));
assertTrue (i == 10);
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Call by Value: Re-Assigning Reference Parameter . .. 7

1i 1 i1
P camm el 2 lpublic void testCallByRef 1()
void reassignInt (int 7) ; 2 MEil o = new TEadi() s f(’;flp

= 1 .

4 Point p = new Point (3,

—

5 Point refOfPBefore = p;‘-~
b u.reassignRef @;

g

d : : 7 ssertTrue(p == refOfPBefore);
void changeViaRef (Point Qq) 8 assertTrue(p i) — S
g.moveHorizontally(3); 9 r@ e 7

g.moveVertically(4); } } 10

public class Point {
private int x;
private int y;
public Point (int x, int
this.x = x;
this.y = y;

}

E Z] public int getX() { return this.x; }

(’\./;? public int getY() { return this.y; }

public void moveVertically(int y){ this.y += y; }
public void moveHorizontally(int x){ this.x += x; }
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Call by Value: Calling Mutator on Reference Parameter

1 f @Test
bli Al Ut
pubiic class ULl {_ , 2 fpublic void testCallByRef 2() {
void reassignInt (int 7) { 3 @Util i = few TELI[
i = 7 + 1; : A
= . : : : 4 BR)Point p = new Point (3, 4);
void reassignRef (Point q) { 5 85 boint refofPBefore — -
Point np = new Point(6, 8);Q o — !
L =:_ el
= i ) ] 7 g fOfPBefore) ;
void changeVJ.aRef(Pomqt-(q) { 8 a'ésertTrue(p ot ;
.moveHorizontally(_}:),z' 9 °.assertTrue(p getY ()
.moveVertically(4); % } 10 " '
= " os public class Point {
—~— (Kfﬂ'( private int x;
P7 ’ private int y;
/X. \i public Point (int x, int y) {
this.x = x;
‘g % this.y Vi
! }
public int getX() { return this.x; }
,V' public int getY() { return this.y; }
t.L' public void moveVertically(int y){ this.y += y; }

public void moveHorizontally(int x){ this.x += x; }
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Object Equality: First Example

class PointV1 {
private int x;
private int y;
public PointV1(int X, int y) {
this.x = x;
this.y = vy;
¥
b

class PointTester {
.. main(...) {

PointV1 pl = new PointV1(3, 4),
PointV1 p2 = new PointV1(3
System out. prlntln(D equals(

Ql:

Does PointTester compile, given
that equals is

not declared in PointV1?

\ES.
Qa:

Where does equals come from?

L ?7!;’ oot
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public boolean equals(Object ¢63) {
return (this == ohj);
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The equals Method: To Override or Not?

public class Object { /Qéq(
2,

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

private int x; private int y;

- >’ public PointV2 (int x, inty) { ... }/
; q/ P ’ public boolean equals(Object obj) {
private double X, R[
le
7

! ’ i if(this == obj) { return true; }
private double y; 0[’ tyk L if(obj == null) { return false; }
public PointV1 (double x, do tl

this.x = x;
this.y = y; )ﬂv/\ 0
b

15 o€

S

Y% { . if(this.getClass() != obj.getClass()) { return false }
‘S{’C PointV2 other = (PointV2) obj;

d ' return this.x == other.x

E && this.y == other.y;
s
b




The equals Method: Default Version

public class Object { String

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

b
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extends

public class PointV1 {

S:

PointV1l pl
PointVl p2
PointV1l p3
System.
System.
System.
System.
System.
System.
System.

out
out
out
out
out
out
out

private int x; Plpoini‘Vl
private int y; pl

public PointV1 (int x, int y) { X

this.x = x; y

this.y = y;

"2 1M

= new PointV1(2,
= new PointV1(2,
= new PointV1 (4,
.println(pl ==

<println(p2
«printin(pl
.println(pl
«prinptln{pl
printlin(pl
.println(p2
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