Lecture 14 - June 26

Object Equality

Short Circuit Evaluation in equals
JUnit: assertSame vs. assertEquals



Announcements/Reminders

e Todays class: notes template posted
® On-demand extra TA help hours
e WrittenTestl tomorrow
+ Review session materials released
e Priorities:
+Lab2 solution, Lab3




Short-Circuit Evaluation: ||

Test Inputs:
Left Operand opl Right Operand op2 I X (/9\) v @ r
.ﬁ - / =
false false false X =5,y =10

true trye T~ &s/arz{/sk‘f

false true

frue '7/6) Io/o

— LR exlzl Il e ?
'nln( Entér‘ i @ L—\/A,
putcpexy;nt(),
9 / x> 2) {
_ @) Tl exyI»T
System.out.println("Error: Division by Zero");
! & G\UF B:al EZF7

else {
System.out.println("y / x is greater than 2"); l

}
}
else { /* 1(x==0 11 y/ x>2)==(x =08y / x <= 2) */ @ EWII E“K

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

} L 24 P,Y};Z to 0{00"/?
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Short-Circuit Evaluation: Common Errors

Test Inputs:
x=0y=10

0

Short-Circuit Evaluation is not exploited: crash when x

&&p x = O) {
omethlng Yy

é/1b;< 4k?4; ),Z’

0

Short-Circuit Evaluation is not exploited: crash when x

if v/ 2 2=2 ] ® ==
/* print error #*/

}
else {
/* do something */ }




public class PointV2 {
private int x; double y;
public PointV2 (double x, double y) { ... }
boolean equals(Object obj) {
if(this 6> obj) { return true; }
if(abj == null) { return
if(this.getClass() '=
"PointVZ other = (PointVZ) obj;

return this.x == other.x
&& thiSy == Other.y;
¥
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{ return false }




The equals Method:

To Override or Not? ~* 177 o ’

public class Object {

|quI|F boolean epuqls(Pb]pcqobj) {

return this =

¥
be

extends

public class PointV1 {
private int x;
private int y;
public PointV1 (int x, int y) {

this.x = x;
this.y = y;
b

bs

1 JString s = " (2, .
2 | PointVl pl = new®2, 3);
3 | PointVl p2 = new PO (2, 3);
4 | PointVl p3 = new PointVI1(4, 6);
5 | System.out.println(pl == p2); /* false #/
]Z—{V’ 6 | System.out.println(p2 == p3); /* false #/
7 || System.out.println(pl.equals (pl )),‘ /* true */
8 | System.out.println l.equals(nu /* false %
9 System.out.prin?tfj .equals (s)) /+ false */
@ System.out.printin{pl)equals (p2)) /% false */
“14 System.out.println(pz.equals(p3)); /+ false */
1 fstring s = " (2, 3)
u 2[fPointVvz pl = new{PointVz( 3 2
3 | PointV2 p2 = new Point¥Z2(2, 3);
4 fPointV2 p3 = new PointV2(4, 6);
1; ﬁ] 5 | System.out.println(pl == p2); /* false */
\ 6 | System.out.println(p2 == p3); /+ false */

# "[4, Y 7 | System.out.println(pl.equals(pl)); /* true =/
V 1 8 || System. out. prlntlm .equals (null)); /* false */
75 #ﬁ System. out. prlnﬂn .equals(s)); /* false =/
o)af‘ @ System.out.println equals (p2)); /* true */

S}fstem.out.println(p .equals (p3)); /* false x/

public class PointV2 {
private int x; double y;

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;

1% Mok

public PointV2 (double x, double y) { ...
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The equals Method: Overridden Version ;7—>3_

7—(0/ ﬁ//%mfm D

Example 2

public class Object {

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

¥
s

ot/
T') -F’ > extends
‘F,

public class PointV2 {
private int x;
private int y;
public PointV2 (int x, inty) { ..
public boolean equals(ObJect ObJ) {

if(this == obj) { return true; Vl ""7 « ,

if(obj == null) { return false; }
if(this.getClass() '= obj.getClass()) { return
PointV2 other = (PointV2) obj;
return this.x == other.x

&& this.y == other.y;

se }

PointvVv2 1 = new PointV2(3, 4);
PointvV2 p2 = new P01ntV2(3 ﬁ_)_r'
Pointv2 p3 = new PointV2(4, 5);

System.out.println(pl == pl); /+EER~-/

System.out.printin(pl.equals(pl)); /+ IR/
.out.printin(pl =p2); /+ IR +/

.out.println

(
(
.out.println/(
(
.out.println(

ol equals b2)); /+ R/
p2 =mp3); /R +/
p2.equals (p3)); /+ I -

ﬁlpoin’rvz Plpoin’rvz PointV2
Y Y Y

(A)
(B)

Al == 7

Two objects are reference-equal.

Two objects are contents-equall

\@/ £ 5B .
If (A) is true, then (B) is true.

¥

—) e4(
oéJ y;

B>4

Iﬁlf (B) is true then (A) is true.

=



K. e4nls (ull) = e Flp
o) ( phae 2)

L> X et b vl
Ly ot . AIVE |
(1) ﬁ(vc L= ndlt) % egaals (a3
@) X ’““”ZZ X. EéAQ[S(mA]




assertSame vs. assertEquals 1 > T

o SIS

assertSame| (expl, exp2) —» e’ff’ == G'(PZ \)[1—9 J};g’

O

Passes if expl and exp2 are references to the same object
~ assertTrue(expl == exp?2) ﬂgcﬁe‘%’eg ok
~ assertFalse(expl |= exp2) =2 uhy

PointVl pl = new Po_'intVl(B, 4) ;
PointVl p2 = new PojntV1(3, 4); /7[ Y%
PointV1 pB@pl Pl -
assertSame (pl, p3); .?059

assertSame (p2, p3); ._,ra’(l 'VZ ) r\
' l

assertEquals(expl, exp2)

(@)

~|expl ( ) exp? |if expl and exp2 are primitive type

int i = 10; X dﬁu”
int j = 20;
assertEquals (i, jJ) . Al
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assertEquals: Reference Comparison or Not

assertEquals(expl, exp2)

expl.equals(exp?) |if expl and exp2 are reference type

Case 1: If equals is not explicitly overridden in exp1’s declared type
~ assertSame(expl, exp2) VTs.

PointVl pl = new |[PointV1 (3, 4);
PointVl p2 = new |[PointV1(3, 4);
PointV2 p3.~|new |PointV2 (3, 4);

D Xy . . . .
Case 2: If equals'is explicitly overridden in exp1’s declared type

~ expl.equals (exp2)

new Poin . ; *
o i 47 ¥) oquels (72)
|

new PointV2(3, 4);

PointV1 pl
PointV1l p2
PointV2 p3
assertEquals

01 o2) ;
assertEquals (p2, p3);

% A<

G Al

X OéJ‘Pn‘ V55

L Pz == Pl
p )
="
)Zg??gwkfpe)
7. R] -
T ¥ el

sl




Testing_Default Equality of Points in JUnit

@Test

public void testEqualityOfPointh() {
PointVl pl = ne P01 4); Point Vil p2 = new PointV1(3, 4);
assertFalse(p ’&Jsertf‘alse p2 == pl); - |
/ ’ o I * /

+ [ESSertoanelpl, ssertSame ( vl); /+ both fai
assertFalse pl equals (p2) Vs assertFalse (B2 equals (pl) ) ;

assertTrue (pf .'getX () == p2.getX() && p2.getY() == p2.get¥());

public class Object {

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

-——

extends

*MPointV1 PointV 1
1~ RT3 pe >
V1 u

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 PointV2(3, 4); PointV2 p4

= new PointV2(3, 4);

assertFalse (p3 == p4); assertFalse(p4d == p3);

/* assertSaj (p3, p4) assertSame (p4, p4); */ /+ both fail
assertTrue@ equals (p4) ); assertTrue (p4.equals(p3)); . .
assertEqual (p3, p4); assertEquals(p4, p3); public class Object {

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

extends

PointV2
X K24
LY K&

X Ko/
V23

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 }

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 PointVI1(3, 4); PointVQ p2 = new PointV2(3, 4);
S —
/+ These two assertions do not compile because pl and p2 are of different type:
P assertFalse(pl == p2); assertFalse(p2 == pl);
/* assertSame can take obje f
/% assertSame(pl 22)) 5
/ * assertSame(p2 pl),

/* version of

assertFalse @ equals (p2) ); o public class Object {
ass;;t;l;“ se 9 m;}p‘i) o h - public boolean equals(Object obj) {
\ ¥ return this == obj;
ek \-—) pL == FZ g
/ om’rV extends extends

n m public class PointV2 {

private int x; private int y;

YM 4 '»l&lu'- ‘77' . , public PointV2 (int x, inty) { ... }

public class PointV1 { public boolean equals(O ject ob]) {

. private double x;
d pOIanZ private double y;

public PointV1 (double x, double y) {

P2~ Ix] 5
this.y = y;

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

bs




