Lecture 13 - Oct. 26
Object Equality

Equality for Array-Typed Attributes
Call by Value



Announcements
- ProgTestl final processing: results expected by tmw
- Lab3 to be released on Monday




Testing Default Equality of Points in JUnit
| F == r? returN\ 7(2"4‘0

@Test

PointVl pl = new_PointVI1 (3, 4); PointVl p2
assertFalse (pl p2); assertFalse (p2(=

public void testEqualityOfPointVl() { . Ag@'t"c“'é(r] 3 FZ) 5 7&'(/

/+ assertSam 5‘5,‘/3); JA@L'LL Same (p2, [
assertFalse equals(p2) ); assertFalse

— PPt I public class Object {

P
public boolean equals(Object o)) {
return tfﬁs == oMfj;

I

be

PointV1 5 PointV1
pl > P 3
4 Y«

extends

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




Testing_Overridden Equality of Points in JUnit

@Test
public void testEqualityOfPointV2() |

PointV2 pd = new PointV2(3, 4‘)/ PointV2 p4 = new PointV2(3, 4);
assertFalse(p3 == p4)' assertFalse (p4 == p3);

ssertSame(p3, p4); assertSame (p4, Rés */ /* both fail
assertTrue( ;/equals (p4)); assertTrue fequals QBl) H - .
assertEqualg (p3, p4); |assertEquals(p4, 'p3); ' 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, inty) { ... }

public boolean equals(Object obj) {
if(this == obj) { return true; }
if(obj == null) { return false; }
if(this gotClacs.\=.obi.getllass()) { return false }
Point other = (PointV2) obj;
return this.x == other.x

&& this.y == other.y;




Testing_Equality of Points in JUnit: Default vs. Overridden

@Test
public void testEqualityOfPointViandPointv2() {
PointVl pl = new PointVI (3 4); PointV2 p2 = new P01ntV2(3
— - —
/ % v fox‘:‘ tions s&m)“ omplle because p and p2
VassertFalse (p1 p2),

/* assertSame can take ob

/* assertSame (pl, p2) x Je -
——

assertSame (p2 pl),x + compiles, but

‘% v n o )b iect 4 alle

assertFalse (p1). equals (p2) ); public class Object {

/+ version £L_egquals from

assertFalse@_m'iM ; . public boolean equals(Object ¢Bj) {
- return this == obj;

\
P lf lp)zinﬂéll /‘, extends extends

}

public class PointV2 {
/ private int x; private int y;
" - public PointV2 (int x, inty) { ... }
r public class PointV1 { public boolean equals(Object obj) {
private double x; if(this == obj) { return true; }
private double y; if(objﬂ: null) { return fse; }
etClass() != o¥f. lass()) { return false }

public PointV1 (double x, double y) { if(t)Gd.
this.x = x;
this.y = y;

¥ && this.y == other.y;

return this.x == other.x

bs
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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; } -
if(this.getClass() != obj.getClass()) eturn false
Point other = (PointV2) obj;

return this.x == other.x
&& this.y == other.y;
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Exercise: Two Persons are equal if their names and measures are equal

1 l public class Person { ﬂ

2 private String firstName; private String lastName; f c,’ﬁ‘ )

3 private double weight; e double helght {h" A[J U
4 public boolean equaldObjectsobj) { I 3‘

5 i * j ;

6 h e ! j.getClass()) { return false; }
7 Person other D i

8 return \" d’_ W h't X

9 this.weight == other.weight -A

10 && is.helghém==, other. height

11

12

13

14

Q1: At Line 6, will there be a NullPom'rerExcep’rlon if obj == null?

Q2: At Line 6, what if we change it to: 2 M’
if(this.getClass() .@getClass() || obj == null)

will- = APT7
Q3: At Lines 11 & 12 which version of the equals method is called?




Exercise: PersonCollectors are equal

if their arrays of persons are equal

{

persons;

class PersonCollector
private Person(]
private int nop; persons
public PersonCollector() { ... }
public void addPerson(Person p) { ... }
public int getNop() { return this.nop; }
public Person[] getPersons() { ... }

/ * number of

}

public boolean equals (QRigect obj) {
if (this == obj) { return true; }

if(obj == null || this.getClass()
PersonCollector other = (PersonCollector) obj;
boolean equal = false; ! . \:

if(this.nopv7— other.nop)
@ 1< th:Ls nop; I ++) {

equal = true;
als(other persons[i]);

for(int i = 0;
equal =(this.pefsons[1i]
}

}

return equalj;

&y \
©CONOUTAWN =

if (this == obj) { return true; }
if(obj == null || this.getClass() !'= obj.getClass()) { return false; }
Person other = (Person) obj;
return
this.weight == other.weight
&& this.height == other.height
M 11 && this.firstName.equals (other. firstName)
vx7k 12 && this.lastName.equals (other.lastName) ;

!'= obj.getClass())

o7 X

public class Person
private String firstName;
private double weight;
public boolean equals (Object obj) {

Q: At Line 9 of PersonCollectors equals method
which version of the equals method is called?

{ return false; }

private String lastName;
private double height;
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Testing Equality of Person/PersonCollector in JUnit (1)

@Test

public void testPersonCollector () {
Person_&L = new Person("A", "a", 180, )i
Person %: new Person("A", "a", 180, Vit
Person y = new Person(‘.'_B_", "E_", 2_0_0_, 2 l)
Person Bi:_ﬁ.%/
assertFalse (pl == p2); assertTrue (pl.|equals(p2));
assertTrue (p3 == p4); assertTrue(p3.equals (p4))

Person Personr Person
\ [\ N
SEp R SRR
w_|)¢0 w_| |20 w_| 309
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public class Person {
private String firstName; private String lastName;
private double weight; private double height;
’publlc boolean equals (Object obj) {
if (this == obj) { return true; }
if(obj == null || this.getClass() != obj.getClass()) { return false; }
Person other = (Person) obj;

return
this.weight == other.weight
&& this.height == other.height
&& this.firstName.equals (other.firstName)
&& this.lastName.equals (other.lastName) ;




Testing_Equality

of Person/PersonCollector in JUnit (2)

(continued from

PersonCollector
PersonCollector

assertFalse (pcl

testPersonCollector)

= new PersonCollector(); i &f M

new PersonCollector();

assertTrue(pcl.equalsd

PersonCollecto

o)
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nop 0
persons )
01 12 ol
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PersonCollec
nop

persons

012 «

mll nall all mll

Q: How about assertTrue(pc2.equals(pcl))?

class PersonCollector {
private Person([] persons;
private int nop; /* number of persons */
public PersonCollector() { ... }
public void addPerson(Person p) { ... }
public int getNop() { return this.nop; }
public Person[] getPersons() { ... }

}

public boolean equals (Object obj)
if (this == obj) return true; }

if(obj == null || this.getClass() != obj.getClass()) )&keturn false; }
PersonCollector other = (PersonCollector) obj;

" = false;
Ui twe nop) { Pc, ‘)-y

{

}returnlequal;‘ '}MP z& 0< 0 ‘?



Testing_Equality of Person/PersonCollector in JUnit (3)

»pcl : angerson (pl); |/
assertFalse (pc als (pc2));
EcZ.addPersom é;ﬁ
assertFalse (pcl getPersons() [0] == pc2.getPersons() [0])
assertTrue (pcl.getPersons () [0] .eguals (pc2.getPersons () [01));

assertTru?pcl .equals (pc2));
pcl.ad erson(ESL; L’ M‘ ‘YWL

pc2.addPerson (2_4_)_;

assertTrue (pcl.getPersons () [1] == pc2.getPersons() [1]);
assertTrue (pcl.getPersons () [1] .equals (pc2.getPersons() [1]))
assertTrue (pcl.equals(pc2)) ;

(continued from

public boolean equals (Object obj) {

PersonCollector N

nop

ﬂXZ

persons

0

/ o

1
’.

ull mll mll mll Pp3

2 (D) z

o

if (this == obj) { return true; } Person
if (obj == null || this.getClass() != obj.getClass()) { return false; }
Person other = (Person) obj;
return
this.weight == other.weight PersonCollecfor
&& this.height == other.height nOP
&& this.firstName.equals (other.firstName) Ecz
&& this.lastName.equals (other.lastName) ; — PerSons )
} . " "
public boolean equals (Object obj) {
2 if (this == obj) { return true; } PersonCoIIector
if(obj == null || this.getClass() != obj.getClass()) { return false; }
PersonCollector other = (PersonCollector) obj;
boolean ( false,
if (t)is ﬁ other(no { x 'L
equal = trde; il mll M“
for(int i = 0; equal && 1 < this.nop; 1 ++)
equal = this.persons[i].equals (other.persons[1i]);
} l
§
return equal; F&{M ’y&‘m
}

mill =

| Person
fn | "a"
n | vl
w_| |&0
h 1/.¥

[ Person
1Fn \\BI[

n | b/
w | 300
h |z]|

Person |

_n u(qv

n | 27
w | 8o
h |).&




Testing Equality of Person/PersonCollector in JUnit (4)
(continued from

pcl.addPerson(new Persop("A", "a",[li2) A.75));
——
pc2.addPerson(new Person("A", "a", 6y 1.57));

assertFalse (pcl.getPersons () [2 pcz.gctﬁérsons()[Z]);
assertFalse (pcl.getPersons () [2] .equals (pc2.getPersons() [2]));
assertFalse (pcl.equals (pc2));

Person P

3
iy
3

)
=1 b3 =1 B

public boolean equals (Object obj) {
} Person

if (this == obj) { return true; P3
if(obj == null || this.getClass() != obj.getClass()) { return false; }
Person other = (Person) obj;
return
this.weight == other.weight
&& this.height == other.height

&& this.firstName.equals (other.firstName)
&& this.lastName.equals (other.lastName) ;

public boolean equals (Object obj) {
if(this == obj) { return true; }
if(obj == null || this.getClass()

PersonCollector

!= obj.getClass()) { return false; }

PersonCollector other = (PersonCollector) obj;
boolean equal = false;
if (this.nop == other.nop) {
equal = true;
for(int i = 0; equal && i_< this.nop; i ++) {
equal = this.persons[i]}equals|(other.persons([i]);

}
}

return equal;
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Call by Value: Primitive Argume

class Circle {
int radius;




class Circle {
int radius:
Circle() {}

Circle(int r) {
this.radius =/r;

b 4

void setRadius(Circlé

this.radius ={clradius




