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surfWeb /* overridden using safari
facetime /* new method */

/ \ quickTake /* new method */
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SmartPhone
sul

dial /* basic method */
urfWeb /* basic method */

IPhoneXSMax IPhone11Pro Huawei

zoomage /* new method */ /

HuaweiMate20Pro GalaxyS10
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/Sma rtPhone dial /* basic mefhod /
urfWeb /* basic method */

_

surfWeb /* overridden using safari */ ) N urfWeb /* overridden using firefox */
10s i " N Android
facetime /* new method */ skype /* new method */
quickTake /* new method */ sideSync /* new method */
IPhoneXSMax IPhone11Pro Huawei Samsung

zoomage /* new method */

HuaweiP30Pro HuaweiMate20Pro GalaxyS10 GalaxyS10Plus
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dial /* basic method */
surfWeb /* basic method */

Type Cast

Named vs.

10S * overridden using safari */ Android surfWeb /* overridden using firefox */
facetime /ynew method */ ndrol skype /* new method */
/ w method */ / ethod */
IPhoneXSMax P .' Huawei Samsung
zoomage /* new method */, / \
HuaweiP30Pro HuaweiMate20Pro GalaxyS10 GalaxyS10Plus

Named Cast: Use intermediate variable to store the cast result.

SmartPhone aPhonNe b

aPhone
o) hone.facetime (> K
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Compilable Cast vs. Exception-Free Cast

/

/ \ quickTake /*new method */

SmartPhone

IPhoneXSMax

IPhone11Pro

surfWeb /* overridden using safari */
facetime /* new method */

dial /* basic method */

surfWeb /* basic method */

ST

Android

surfWeb /* overridden using firefox */
skype /* new method */

=

Huawei

zoomage /‘Jethod i /

N

170

Samsung

HuaweiPwPro

HuaweiMate20Pro

GalaxyS10

GalaxyS10Plus

Android@yPHERE™ new Samsung();

Compilable Casts

Non-Compilabie Casts

Exception-Free Casts ( |

ClassCastException (110

I
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compiableTypercast May Fail at Runtime (1)

Student(String name)
void register(Course ¢)
double getTuition()

/* new attributes, new methods */
ResidentStudent(String name)
double premiumRate

void setPremiumRate(double r)
/* redefined/overridden methods */
double getTuition()

ResidentStudent

¢

String name
Course[] registeredCourses
int numberOfCourses

/* new attributes, new methods */
NonResidentStudent(String name)
double discountRate

void setDiscountRate(double r)

/* redefined/overridden methods */
double getTuition()

NonResidentStudent
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Compilable Type Cast May Fail at Runtime (2)

—

108

surfWeb /* oveffridden using safari */
facetime /* gw method */

=

IPhoneXSMax

\mww method */

SmartPhone y
- — y

al /* basic method */

eb /* basic method */
g

Android

IPhone11Pr/oj

Huawei

zoomage /* new method */

skype /* new method */

sideSync /* new method */

Samsung

<

HuaweiP30Pro

HuaweiMate20Pro

GalaxyS10

N
R

surfWeb /* overridden using firefox */

alaxyS10Plus

——
7 ———N

C§ TOFH‘eeyeon .quickTake();
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Exercise: Compilable Type Cast? Fail at Runtime? (1)

dial /* basic method */
surfWeb /* basic method */

T

surfWeb /* overridden using safari */ —— surfWeb /* overridden using firefox */
facetime /* new method */ ndrol skype /* new method */

SmartPhone

/ \ quickTake /* new method */ / \ sideSync /* new method */

IPhoneXSMax IPhone11Pro Huawei Samsung

zoomage /* new method */ / \ / \

HuaweiP30Pro HuaweiMate20Pro GalaxyS10 GalaxyS10Plus

SmartPhone myPhone = new Samsung() ;
/+ ST of myPhone is SmartPhone; DT of myPhone is Samsung x/
GalaxyS10Plus ga = (GalaxyS10Plus) myPhone;

Compilable? ClassCastException at runtime?
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Exercise: Compilable Type Cast? Fail at Runtime? (2)

dial /* basic method */
surfWeb /* basic method */

T

surfWeb /* overridden using safari */ —— surfWeb /* overridden using firefox */
facetime /* new method */ ndrol skype /* new method */

SmartPhone

/ \ quickTake /* new method */ / \ sideSync /* new method */

IPhoneXSMax IPhone11Pro Huawei Samsung

zoomage /* new method */ / \ / \

HuaweiP30Pro HuaweiMate20Pro GalaxyS10 GalaxyS10Plus

SmartPhone myPhone = new Samsung/() ;
/% ST of myPhone is SmartPhone; DT of myPhone 1s Samsung x*/
IPhonellPro ip = (IPhonellPro) myPhone;

Compilable? ClassCastException at runtime?
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Compilable Cast vs. Exception-Free Cast: Exercise

/'\‘ Faor®
class A { } <V 1{9 \(1
cinss Centende U | | f/“‘ﬁ”{ }7( 4,& Ldls
class D extends A { } \’. V ;//
= new ;‘/ ‘ B :Di'. f P o 2
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°C

T ——

T

Sm one = new IPhonellPro(
(IPhonellPro)Y|aPhone. Sootmpsne () ; )<
— " [

l

dral.
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The instanceof Operator |@ A obj = new B

@ [if (obyinstanceof 24} {

3227 obj2 = (22) obj;

- L1 compiles if B can
fulfill expectations of A.
- Compiles if

Up or Down cast w.r.t. A.
- ClassCastException if B cannot

- Evaluates to true if B can
fulfill expectations on ?2.
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Checking Dynamic Types at Runtime

Student(String name)
void register(Course c)
double getTuition()

Student

String name
Course[] registeredCourses
int numberOfCourses

/* new attributes, new methods *
ResidentStudent(String name
double premiumRate

void setPremiumRate(double r)
/* redefined/overridden methods */
double getTuition()

ResidentStudent

/* new attributes, new methods */
NonResidentStudent(String name)
double discountRate

void setDiscountRate(double r)

/* redefined/overridden methods */
double getTuition()

NonResidentStudent

("J. Davis");

ResidentStudent rs = ( ResidentStudent )
rs.setPremiumRate (1.5);

Jjim;

SmartPhone aPhone =

3 | I0S forHeeyeon =

forHeeyeon. facetime () ;

new GalaxyS10Plus();
2 |if (aPhone instanceof IPhonellPro ) {
( IPhonellPro )

aPhon

dial /* basic method */
surfWeb /* basic method */

‘ SmartPhone

facetime /* new method */ Android

surfWeb /* overridden using safari */ ’

surfWeb /* overridden using firefox */
skype /* new method */

quickTake /* new method */

IPhoneXSMax

‘ IPhone11Pro

zoomage /* new method */

sideSync /* new method */

HuaweiP30Pro ‘ F T ’

GalaxyS10Plus
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[ ]
Use of the inst Operat
, ial /* basic method */
G >~ urfWeb /* basic method */

surfWeb /* overridden using safari */ surfWeb /* overridden using firefox */

skype /* new method */

facetime /* new method */ Android

— =
quickTake /* new method */

IPhoneXSMax IPhone11Pro Huawei

zoomage /* new method */ / \

— N
HuaweiP30Pro HuaweiMate20Pro GalaxyS10 GalaxyS10Plus
~— 7

SmartPhone myPhone = new \Samsung

Mnyphgne instapnceof Android) ;é—

/ * trugy, Samsung is a descendant of Android */'} myPhone instanceof ({3
println(myPhone instanceof Samsung); .

/* true *° Samsung 1is a descendant of Samsung */} evaluates to true if
println(wﬁgéne ipstanceof GalaxxSlO) ;é_- Samsung can

/x False ¥ Samsung 1s not a descendant of GalaxyS10 */ .
println(myPhone instanceof IOS) ;@ fulfil expec’ra’rlons on ?2.
/+ false * Samsung is not a descendant of IO0S #*/

println imiPhone instanceof IPhonellPro);

Samsung is not a descendant of IPhonellPro #*/

/ *
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Safe Cast via Use of the instanceof Operator

— —

SmartPhone

facetime /* new method */

/ \ quickTake /* new method */

surfWeb /* overridden using safari */

dial /* basic method */
surfWeb /* basic method */

T

Android

surfWeb /* overridden using firefox */
skype /* new method */

IPhoneXSMax IPhone11Pro

O 0WooNOOCOPR~rWN =

Huawei

zoomage /* new method ‘//

<

/ \ sideSync /* new method */

Samsung

AN

HuaweiP30Pro

HuaweiMate20Pro ‘ ‘ GalaxyS10

GalaxyS10Plus ‘

/% ST of myPhone 1is Sm
pu

‘h?f(myPhone instanceof
Samsung samsung = [Samsupg

}

.

if (myphone instanceof HTC)
HTC htc = (HTC) myPhone;

}

SmartPhone myPhone = new Samsung() ; 7

Phone 1s

if (myPhone instanceof GalaxyS10Plus) ({
GalaxyS10Plus galaxy = (GalaxyS10Plus) myPé%ne,

WPty

Sam |ﬂ€, "h"
v‘\

.l

4

7’

myPhone instanceof ??
Wdt evaluates to true if
Samsung can

( fulfill expec’r ations o
of

Rl Al

AT

A

n ??

-

’
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Polymorphic Arguments (1)

class dentManagementSystem {
tuden ] 2 ll] has siiﬁi e
void JddRS ResidentStudedt rs)V {|ss[c]l = ) c ++; }

void addNRS (NonResidentStudent nrs) = nrs; ct++; }
void addStudent (Student s) { ss[c] = s; c++; } }

aOr0OND —

Q. Static type of ss[0], ss[1], ..., ss[ss.length - 1]?

Q. In method addRS, does SS[C] = rs compile?
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