Lecture 12 - Oct. 22
Object Equality
Reference Equality vs. Object Equality

JUnit: assertSame vs. assertEquals
Logical Op.: Short-Circuit Evaluation



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




The equals Method: Overridden Version Phase 4

plﬂ).llc class Object { m(5 /\Y\')
public boolean equals(Object obj) {
return this == obj;
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If(ObJ == null) { re urn false;
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The equals Method: Overridden Version Example 1: Trace L10

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)); /*
System.out.println(pl.equals(null));
System.out.println .equals(s)); /+*
System.out.println .equals&g)); / *
System.out.println(p2.equals(p3)); /+*

public class Object {

public boolean equals(Object obj) {

return this == obj;

b

bs

extends

:e,ioo\lcnmboam—u

pub_lic cla_ss PointV2 { /l- %n¥ sz‘p;()i]% P3 p)‘()mfv2
et T T g PR e ;
ot ol 0 ] Pl el C p2

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

if(this.getClass()-!=_obj.getClass()) { return false|}
Pointv2[otner) = (PointV2) okj;; >
return thfs.x == other.x ?
&& this.y == other.y;
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The equals Method: Overridden Version

public class Object {

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

extends
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public class PointV2 {
private int x;
private int y; Y}

|pub|ic boolean eguals(Object 96j) { |

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

if(th (g.%t():/arsg_l_ahr .getClass()) { return false }
PointV2(othe PointV2) oﬁj,Yé

return s.xl=—otirer
&& trys y == other.y;
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String s = "(2, 3)"; V.T.
PointVl pl = new PointV1(2, 3);
PointVl p2 = new PointV1(2, 3);
PointVl p3 = new PointV1(4, 6);
System.out.println(pl == p2); /* false */

The equals Method:
To Override or Not?

1
2
3
4
5
6 | System.out.println(p2 == p3); /* false #/
7 | System.out.println(pl.equals (pl )),‘ /* true */
8 | System.out.println(pl.equals (null /* false */
7 . Q | System.out.println(pl.equals(s)) /* false x/
pUbIIc class ObJeCt { System.out.println @.equals (pé)) /k false «
ISystem.out.println(pZ.equals(p3)) /* ralse *
public boolean|eguals(Object obj) < _
his == obi: 1 St]':‘lng s = "(2, 3)";'
return t — J; 2 fPointV2 pl = new PointV2(2, 3);
hs 3 | Pointvz p2 = new Pointvz(2, 3);
T 4 | PointV2 p3 = new PointV2(4, 6);
. 5 System.out.println(pl == p2); /* false #*/
6 | System.out.println(p2 == p3); /* false x/
7 | System.out.println(pl.equals(pl)); /+ true =/
e)(‘"ends 8 | System.out.println(pl.equals (null)); /* false */
Q | System.out.println(pl.equals(s)); /+*talse i/
. System.out.println(&ﬁ equals (p2)) ; ,,/’
System.out.println(p2.equals(p3)); /* false */

public class PointV2 {

= : private int x; double y; ‘

Pull'itactf?:t'?_mi { public PointV2 (double x, double y) { ... { APointV1 Pointv2
RIS boolean equals(Object obj) { P X pl X

private/int y, if(this == obj) { return true; } v Y

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

if(this.getClass() !'= obj.getClass()) { return false }

public PointV1 (int x, int y) {

this.x = x;
PointV1 PointV2

this.y = y; PointV2 other = (PointV2) obj; 2 2
b return this.x == other.x P X P
&& this.y == other.y; v v
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The equals Method: Overridden Version FExample 2

= new_ PointV2(3, 42
= new PointV2(3,
PointV2 p3 = new Pointva (4,

public class Object {

public boolean equals(Object obj) {

System.out.println(pl == pl);
return this == obj; Y p (p P )

pl.equals (pl));

System.out.println

¥

) System.out.println(pl == p2),(9/x
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(
System.out.println(pl.equals (pZ))
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System.out.println(p2 / *
System.out.println(p2.equals (p3));
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public class PointV2 { j Y y y
private int x; — -
private int y; A?a\ = d’ Z’
public PointV2 (int x, inty) { ... } =
public boolean equals(Object obj) { (A) Two objects are reference-equal.
if(this == obj) { return true; } oé ’ e
if(obj == null) { return false; }
if(this.getClass() '= obj.getClass()) { return false } (B) TWO ObJGC"'S i COﬂ'l'en'I'S equal J 5'

PointV2 other = (PointV2) obj;
t this.x == other. . o
| aalthik.y == othbryt @4 If (A) is true, then (B) is true.

\@IF (—B/)-, is_}r_;etfie&;@is true.
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assertSame vs. assertEquals

-
-

asserJSameaexpl, exp?2) lﬂ@ il

o Passes if expl and exp2 are references to the same object
/m?assertTrue(egpl == exp2)

> assertFalse{expl = exp])

PointVl pl new PointVI1(3, 4);
PointV1 p2 new_ PointVv1(3, 4);

PointV1l p_§
assertSame (pl, p3 ?ﬁ”
assertSame (p2, pP3); 7&, l

assertEquals(expl, exp?2)

o n|expl == exp2 |if expl and exp2 are primitive type
t i = 10; v <
iﬁt J = 20; “MT\ABL ’/\37 Y;\SP.( 1tz \Q
IassertEquals (i, Nk ngk'




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 p]l =

PointVl o2

et )
T YRR V< Aot 15z o erels |C pl==pz) (@
j /)

assertE&uals(pZ, p3)|;

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

PointV1 (o2 new PointV1(3, 4);
PointV2 ©3 new 3, 4);

assertEquals (pl, p2); ol

I assertEquals (p3, p2);
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Short-Circuit Evaluation: &&

Test Inputs:

Left Operand opl Right Operand op2 opl && op2

true true true
true false false
false true false

Xx=0,Vy =
=5,y=lO

false false false

. p %2 ¢
System.out.println("Enter x:");
int x = input:nextlnt(); Q) E\/ﬂ)‘/&fe ]’7

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

if(x 1=08 y / x> 2) { @ l
System.out.println("y / x is greater than 2"); I P &/4 v '6'*7

3

else { /* I(x 1=08% Yy / x>2) ==(x=0 11y / x <=2) */ +dP-

System.out.println("Error: Division by Zero"); 'H'M a/al %_
}

dseS){/stem.out.println("y / X 1s not greater than 2"); @ 17[ ? Q/ﬁ’ ‘fo
}
L—?é)( p evC/ "7[ g




Short-Circuit Evaluation: ||

Test Inputs:
x=0v=10

Left Operand op1 Right Operand op2 opl || op2
- false false

—

—> false frue |

= true true

2 true rue F 1 %

System.out.println("Enter x:");

int x = input.nextInt(Q); (D.gﬂ’ua& F

System.out.println("Enter y:");

Xx=5Yy=10

int y = input.nextInt();

if(x =011y /x>2 { @':prgm,,-{;o-/q/{)

if(x == 0) {
) System.out.println("Error: Division by Zero"); ..H’M .B\,DJ, g,

else {

System.out.println("y / x is greater than 2"); d
} Y P il to tu)
}

else { /* ! (x =01l y/x>2)=xx!=08 y / x <=2) */ ‘HIM 4](7 &/q[

System.out.println("y / x is not greater than 2");

} * 4.
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