Short-Circuit Evaluation: ||

Test Inputs:
x=0,vy=10

Left Operand op1 Right Operand op2 opl || op2

false false false
frue false frue
false frue frue
true true true

Xx=5Yy=10

System.out.println("Enter x:");
int x = input.nextInt();
System.out.println("Enter y:");

int y = input.nextInt();
if(x=0 11y / x>2){
if(x == 0) {
System.out.println("Error: Division by Zero");

}
else {
System.out.println("y / x is greater than 2");
}
3
else { /* I (x=01ly/x>2)=(XX!=08 Yy / x <=2) */
System.out.println("y / x is not greater than 2");

}



Short-Circuit Evaluation: Common Errors Test Inputs:
x=0v=10

Short-Circuit Evaluation is not exploited: crash when x == 0

if iy / 2% 2 & = 1= 0y {
/* do something */

}

else {
/* print error #*/ }

Short-Circuit Evaluation is not exploited: crash when x == 0

if (y/ x <=2 || x==10) {
/* print error #*/

}
else {
/* do something */ }




The equals Method: [
1 L 2 | PointVl pl = new PointV1(2, 3);
R 3 | PointVl p2 = new PointVI1(2, 3);
TO Overrlde or Nof? 4 | PointVl p3 = new PointVI(4, 6);
hd 5 | System.out.println(pl == p2); /* false #/
6 | System.out.println(p2 == p3); /* false #/
7 | System.out.println(pl.equals(pl )),‘ /* true */
8 System.out.println(pl.equals(nu /% false */
7 . 9 | System.out.println(pl.equals(s)) /* false *x/
public class Object { 10 | System.out.println(pl.equals (p2)) /% false */
11 | System.out.println(p2.equals(p3)); /* false =/
public boolean equals(Object obj) { :
this == obj; s |iming o Z neE ST
return v 2 | PointV2 pl = new PointV2(2, 3);
hs 3 | pointv2 p2 = new Pointv2(2, 3);
T 4 fPointV2 p3 = new PointV2(4, 6);
5 System.out.println(pl p2), /+ false */
6 | System.out.println(p2 == p3); /+ false */
7 | System.out.println(pl equals (p1)); /* true */
ex*"ends 8 | System.out.println(pl.equals(null)); /* false =/
9 | System.out.println(pl.equals(s)); /+ false */
10 || System.out.println(pl.equals(p2)); /* true =/
11 | System.out.println(p2.equals(p3)); /+ false =*/

public class PointV2 {
= : private int x; double y; - ‘
pupbrlil\‘l:a(l::le‘-:‘is:tP)?'mtVI { public PointV2 (double x, double y) { ... pl PointVl} 4 PointV2
private int y; P
public PointV1 (int x, int y) {

boolean equals(Object obj) { X
if(this == obj) { return true; } v Y
t if(obj == null) { return false; }
this.x = x; if(this.getClass() != obj.getClass()) { return false }
this.y = y; PointV2 other = (PointV2) obj; PointV1 PointV2
b return this.x == other.x PZ X Pz
&& this.y == other.y; v v

bs




The equals Method: Overridden Version

public class Object {

public boolean equals(Object obj) {

return this == obj;

¥

s
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extends

pl

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()) { return false }
PointV2 other = (PointV2) obj;
return this.x == other.x

&& this.y == other.y;

alpoin’rvz

Example 2

PointV2 pl

PointV2 p2

PointV2 p3 =
System.
System.
System.
System.
System.
System.

new PointV2(3,
new PointV2(3,
new PointV2(4,
out.println(pl ==
out.println(pl
out.println(pl
out.println(pl
(
(

4) ;
4) ;
5);
pl);

.equals (pl));
== P} § /

.equals (p2));
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out.println(p2
out.println(pZ2.

PlPoin’rVZ PointV2
X p2 X P3'fI X
Yy Y Yy

(A) Two objects are reference-equal.
(B) Two objects are contents-equal.

- If (A) is true, then (B) is true.
- If (B) is true, then (A) is true.



assertSame vs. assertEquals

assertSame(expl, exp?2)

o Passes if expl and exp2 are references to the same object
~ assertTrue(expl == exp2)
~ assertFalse(expl = exp2)

PointVl pl = new PointV1(3, 4);
PointVl p2 = new PointV1(3, 4);
PointV1l p3 = pl;

assertSame (pl, p3); .
assertSame (p2, p3); [P

assertEquals(expl, exp?2)

o n|expl == exp2 |if expl and exp2 are primitive type
int i = 10;
int j = 20;

assertEquals (i, j); .




assertEquals: Reference Comparison or Not

assertEquals(expl, exp2)
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)

PointVl pl new PointV1(3, 4);
PointVl p2 = new PointV1(3, 4);
PointV2 p3 new PointV2(3, 4);

assertEquals (pl, p2); (I

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);

assertiquals (1, »2); (N
assertsquals (2, p3); (N
assertiquals (3, »2); (N




Testing_Default Equality of Points in JUnit

@Test

public void testEqualityOfPointVI() |
PointVl pl = new PointV1(3, 4); PointVl p2 = new PointV1(3, 4);
assertFalse(pl - p2), assertFalse(p2 == pl);
/ ser > (pl, p2); assert pl);

assertFalse(pl equals(p2)), assertFalse(pZ equals(pl))
assertTrue (pl.getX () == p2.getX() && p2.getY() == p2.get¥());

public class Object {

public boolean equal/s(Object obj) {
return this == obj;
b
}

PointV1 5 PointV1
pl P
V] v

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 p3 = new P01ntV2(3 4); PointV2 p4 = new PointV2(3, 4);
assertFalse (p = p4); assertFalse(p4 == p3);

assertSame (L S, P4 ), assertoame ( ty P 4 ) ’ o ‘4 pOCN raidl

assertTrue (p3.equals (p4)) ; assertTrue (p4. equals (p3));
assertEquals (p3, p4); assertEquals(p4, p3);

public class Object {

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

PointV2 PointV?2
p3 p4

public class PointV2 {
y n private int x;
private int y;
public PointV2 (int x, inty) { ... }
public boolean equals(Object obj) {
if(this == obj) { return true; }

extends

if(obj == null) { return false; }
if(this.getClass() '= obj.getClass()) { 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 testEqualityOfPointVlandPointv2() {
PointV]l pl = new PointV1(3, 4); PointV2 p2 = new PointV2(3, 4);
T These two assertion io not e e because b ; ,
/+ assertFalse (pl == p2); assertFalse (p2
S an take objects of different
x assertSame (pl, p2);
+ assertSame (pz2, pl);

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

gsséiééf;i;e (pz_équals (p1)); B public boolean equals(Object obj) {
} return this == obj;

extends extends

public class PointV2 {
private int x; private int y;
public PointV2 (int x, inty) { ... }
public boolean equals(Object obj) {

public class PointV1 {

2 private double x; if(this == obj) { return true;
POIn’rVZ private double y; ionbj == nuIJI; { return false;}}
PZ public PointV1 (double x, double y) { if(this.getClass() != obj.getClass()) { return false }
x this.x = x; PointV2 other = (PointV2) obj;
this.y = y; return this.x == other.x
- ¥ 8& this.y == other.y;




Exercise: Two Persons are equal if their names and measures are equal

1 l public class Person {

2 private String firstName; private String lastName;
3 private double weight; private double height;

4 public boolean equals (Object obj) {

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

6 if(obj == null || this.getClass() != obj.getClass()) { return false; }
7 Person other = (Person) obj;

8 return

9 this.weight == other.weight

10 && this.height == other.height

11 && this.firstName.equals (other.firstName)

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

13 }

—_
SN

}

Q1: At Line 6, will there be a NullPointerException if obj == null?

Q2: At Line 6, what if we change it to:
if(this.getClass() !'= obj.getClass() || obj == null)

@3: At Lines 11 & 12 which version of the equals method is called?




Exercise: PersonCollectors are equal if their arrays of persons are equal

private Person(]
private int nop;

public Person|]
}

1 public boolean equals (Object obj) {

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

3 if (obj == null || this.getClass() != obj.getClass()) { return false; }

4 PersonCollector other = (PersonCollector) obj;

5 boolean equal = false;

6 if (this.nop == other.nop) {

7 equal = true;

8 for(int i = 0; equal && i < this.nop; 1 ++) {

9 equal = this.persons[i].equals (other.persons([1i]);

1

1? }} public class Person

12 return equal; private String firstName; private String lastName;
13 private double weight; private double height;

class PersonCollector

{
persons;

, g
/ * numoer or persons

public PersonCollector() { ... }
public void addPerson(Person p) {
public int getNop() { return this.nop;

getPersons() { ... }

©o~NOOGOA~WN =

}

}

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

public 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 (1)

@Test
public void testPersonCollector () {
Person pl = new Person("A", "a", 180, 1.8);

Person p2 new Person("A", "a", 180, 1.8);
Person p3 = new Person("B", "b", 200, 2.1);
Person p4 = p3;

assertFalse (pl == p2); assertTrue (pl.equals(p2));
assertTrue (p3 == p4); assertTrue(p3.equals (p4));
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public class Person {
private String firstName; private String lastName;
private double weight; private double height;
public 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 festPersonCollector)

PersonCollector pcl = new PersonCollector();
PersonCollector pcZ2 = new PersonCollector();
assertFalse (pcl assertTrue (pcl.equals (pc?));
PersonCollector Q: How about assertTrue(pc2.equals(pcl))?
c1 ﬂOP 0 class PersonCollector {
P persons private Person([] persons;
) private int nop; /* number of persons */
public PersonCollector() { ... }
01 2 « public void addPerson(Person p) { ... }
o b ¢ public int getNop() { return this.nop; }
public Person[] getPersons() { ... }
}
M“ M“ M‘ M‘I public boolean equals (Object obj) {
if (this == obj) { return true; }
personCollecfor if (obj == null || this.getClass() != obj.getClass()) { return false; }
PersonCollector other = (PersonCollector) obj;
nOP 0 boolean equal = false;
pC2 persons if (this.nop == other.nop) {
] equal = true;
for(int i = 0; equal && 1 < this.nop; i ++) {
equal = this.persons[i].equals (other.persons[i]);
012 _| i :
[ ]

}

return equal;

mll nall sl mll



Testing_Equality of Person/PersonCollector in JUnit (3)
(continued from )

pcl.addPerson(pl);
assertFalse (pcl.equals (pc2));

pc2.addPerson(p2); _pers‘on
assertFalse (pcl.getPersons() [0] == pc2.getPersons() [0]); 1 ﬂ"n h”
assertTrue (pcl.getPersons () [0] .equals (pc2.getPersons() [0])); P n “A"
assertTrue (pcl.equals (pc2)); PersonCollector W '80
pcl.addPerson(p3);
pc2.addPerson(p4) ; cl nop O h Ix’
assertTrue (pcl.getPersons () [1] == pc2.getPersons() [1]); P persons
assertTrue (pcl.getPersons () [1] .equals (pc2.getPersons () [11)); ]
assertTrue (pcl.equals(pc2)) ;
012 s
e o L ]
public boolean equals (Object obj) { ar
if (this == obj) { return true; } Person Ters“osr)l
if (obj == null || this.getClass() != obj.getClass()) { return false; } ‘ | n
Person other = (Person) obj; m“ M“ Ml M‘ P3 nl= 0]
return
this.weight == other.weight personC0l|ec+or 4 w 7‘0
&& this.height == other.height nOP 0 P h 2 I
&& this.firstName.equals (other.firstName) Pcz
&& this.lastName.equals (other.lastName) ; PerSons )
)_ public boolean equals (Object obj) { PersonCollector
if (this == obj) { return true; } M
if (obj == null || this.getClass() !'= obj.getClass()) { return false; } 0\ ‘z
PersonCollector other = (PersonCollector) obj; e o o ——
boolean equal = false; p _Person
if (this.nop == other.nop) { Fn "ﬂ"
equal = true; M“ M“ “\A“ ﬂ\‘“ n .\217'
for(int i = 0; equal && 1 < this.nop; 1 ++) { N
equal = this.persons[i].equals (other.persons[1i]); w ’
} h 1).§
}
return equal;
}




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

pcl.addPerson(new Person("A", "a", 175, 1.75));
pc2.addPerson(new Person("A", "a", 165, 1.55));

assertFalse (pcl.getPersons() [2] == pc2.getPersons() [2]);
assertFalse (pcl.getPersons() [2] .equals (pc2.getPersons () [2]));
assertFalse (pcl.equals (pc2) ) ; PersonCollector
nop___ |2
Person P
F n persons
n
n w
w h
h
public boolean equals (Object obj) { 3
if (this == obj) { return true; } Person P3 rn ﬂ\A“
if(obj == null || this.getClass() != obj.getClass()) { return false; } n
Person other = (Person) obj; w
return PersonCollector
this.weight == other.weight h ﬂ
&& this.height == other.height 2 nOP 2
& this.firstName.equals (other.firstName) P /werson PC2 ersons
&& this.lastName.equals (other.lastName) ; T‘:n A p o )
! public boolean equals (Object obj) { PersonCollector n NYVA
if (this == obj) { return true; } A_ 012 @
if(obj == null || this.getClass() != obj.getClass()) { return false; } W ’k’ I I I d o |o I I
PersonCollector other = (PersonCollector) obj; h ’% H E o
boolean equal = false; l J
if (this.nop == other.nop) { “‘A“ mll

equal = true;
for(int i = 0; equal && i < this.nop; i ++) {

equal = this.persons([i].equals (other.persons[i]); Person
: ) Fn
return equal; n
} w
h




