Lecture 20 - Nov 17
Inheritance
instanceof vs. Compilable Cast

instanceof vs. ClassCastException Freedom
Call by Value and Inheritance



Announcements/Reminders

e Today’s class: notes template posted

e Lab4 due soon

e WrittenTest2 guide and example questions
+ In-person review session: 3 PM on Tuesday @ R N203
+ Notes on Type Casting

® Online Course Evaluation
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The instanceof Operator
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l A o*bj = new B();
if (obj instanceof ??) {

3 77 obj2 —77(77) obij;
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- L1 compiles if B can
fulfill expectations of A.

" < —Q&Complles if
&Jbg (_ Up or Down cast w.r.t. A.
5’ 7, - ClassCastException if B cannot

qp‘v U’" FFulfill expectations on ?72.
- L2:

- Evaluates to true if B can
'(/ fulfill expectations on ?2.



The instanceof Operator
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Checking Dynamic Types at Runtime (1)

Student(String name) String name

void register(Course c) Student Course[] courses /* registered courses (rcs) */
double getTuition() int noc /* number of courses */

, 4 ,
(/ v /* new attributes, new methods */

. . NonResidentStudent(String name)
ResidentStudent NonResidentStudent double discountRate

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

void setPremiumRate(double r) i‘)’lr void setDiscountRate(double r)
/* redefined/overridden methods */

double getTuition()

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

Student jim = new NopResidentStudent ("J. Davis");

if (Jimp instanceof ‘@%ﬁ)
ResidentStudent rs = ((ResidehtStuden?d )

rs.setPremiumRate (1. S)J




Checking Dynamic Types at Runtime (2)

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

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

EZQ(TEE

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

Samsung

IPhoneSE IPhone13Pro

/* dual-matrix camera */
zoomage

/* cinematic mode */
quickTake sideSync /* new method */

HuaweiP50Pro HuaweiMate40Pro GalaxyS21

GalaxyS21Plus

SmartPhone aPhone = new GalaxyS21Plus();
if (aPhone instanceof IPhonel3Pro ) {

IOS forHeeyeon = ( IPhonel3Pro ) aPhone;
forHeeyeon. facetime() ;

aOrwOND =




Use of the instanceof Operator

oS surfWeb /* overridden using safari */ Android surfWeb /* overridden using firefox */
facetime /* new method */ ol skype /* new method */
/* cinematic mode */
quickTake sideSync /* new method */
IPhoneSE IPhone13Pro m Huawei Samsung
HuaweiMate40Pro GalaxyS21 GalaxyS21Plus ‘

e myPhone = new Samsung() ;
instanceof Android) ;

instanceof Samsung

println myPhone instanceof ??

evaluates to true if
Samsung can
fulfill expectations on ?2.

) ;

)

instanceof GalaxyS21

4




Safe Cast via Use of the instanceof Operator

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

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

/* cinematic mode */
quickTake sideSync /* new method */

108 Android

IPhoneSE IPhone13Pro Huawei Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus

SmartPhone myPhone = new Samsung()-

/A4 ST _of myPhone 1S _ShaslReRe, u; myPhone 1is Samsung */

if (myPhone instanceof Samsung) ‘1 ) /
one; ~7 no ECE'

Samsung samsung = (Samsung) myP

myPhone instanceof ??
evaluates to true if

}
if (myPhone instanceof |GalaxyS21Plus) -&-? rﬁkp Samsung can
GalaxyS2lPlus galaxy = (GalaxyS21Plus) myPhone; fulfill expec’ra’rions on ??.

-
f (myphone instanceof HuaweiMate40Pro)—H Mlsp
(Huawel hw = (HuaweiMated4OPro) myPhone;
}



Static Types, Casts, Polymorphism (1)

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

108 surfWeb /* overridden using firefox */

skype /* new method */

/* cinematic mode */
quickTake sideSync /* new method */

IPhoneSE IPhone13Pro Huawei

Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus

class SmartPhone {
void dial() {

}

class I0S extends SmartPhone {
void facetime() { ... }

SmartPhone ) sp = new IPhonel3Pro(); .

sp.dial() A/ [ ]

sp.facetime(); K .
sp.quickTake () ;X .

AN =

}

class IPhonel3Pro extends I0S {
void quickTake() { ... }
}




Static Types, Casts, Polymorphism (2)
SmartPhone hid ot

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

surfWeb /* overridden using firefox */

Android

skype /* new method */

108
/* cinematic mode */
quickTake sideSync /* new method */

IPhoneSE IPhone13Pro Huawei Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus

class SmartPhone {
void dial() {

}

class I0S extends SmartPhone {
void facetime() { ... }

I0S 1ip,~ new IPhonel3Pro();
o} dial(); [ ]

ip| facetime() ; .
ip.quickTake();X .

AW =

}

class IPhonel3Pro extends I0S {
void quickTake() { ... }

) S“




Static Types, Casts, Polymorphism (3)

SmartPhone diall basic method */

surfWeb /* basic method */

/\

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

Android

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

/* cinematic mode */
guickTake sideSync /* new method */

IPhoneSE

IPhone13Pro Huawei

/* dual-matrix camera */
zoomage

Samsung

/N

HuaweiP50Pro HuaweiMate40Pro

GalaxyS21

GalaxyS21Plus

class SmartPhone {

void dial()
}

class I0S extends SmartPhone {
void facetime() { ... }

}

class IPhonel3Pro extends I0S {
void quickTake() { ... }

}

{

PO =

PPRONENSRPEON 1p06Sp
Toosp) dial O M /i
ip6sp.facetimey/
ipébspl quickTake ()

= new IPhonel3Pro();




Static Types, Casts, Polymorphism (4)

surfWeb /* overridden using safari */
108 c " . Android
facetime /* new method */

skype /* new method */
/* cinematic mode */
quickTake sideSync /* new method */

IPhoneSE IPhone13Pro Huawei

surfWeb /* overridden using firefox */

Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21

GalaxyS21Plus

class SmartPhone {
void dial() {

}

class I0S extends SmartPhone {
void facetime() { ... }

SmartPhone sp = new IPhonel3Pro(); .
(IPhonel3Pro) sp)|.dial (}{ ‘/.

(IPhonel3Pro) sp).facetime(); .
(IPhonel3Pro) sp).quickTakeY); .

B GO R \ O R

}

class IPhonel3Pro extends I0S {
void quickTake() { ... }
}




Static Types, Casts, Polymorphism (5)

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

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

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

Course eegfs2030 = new Course("EECS2030", 500.0);
Student /s = new ResidentStudent ("Jim") ;

String name
Course[] courses /* registered courses (rcs) */
int noc /* number of courses */

/

ResidentStudent

3
(CE #r/;@pd

L d

g
eclC

if

s.regisfer (eecs2030) ;
@i stanceof IResidentStudent\) {

/* new attributes, new methods */

NonResidentStudent NonResic-lentStudent(String name)
double discountRate

void setDiscountRate(double r)

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

fNF ResidentStudent
)S'rudem‘ S /

pr

S)|.setPremiumRate (1.75);

esiden uden
System.out.println((

}

(ResidentStudent) s).getTuition());
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Polymorphic Parameters (1)

ST of ath elevert s #he oay/

{

1 ss; /* [i] has atic type () ~/ int c;
***void adalS/\ResidentStuden fEsiel=—%s; c ++; }
void addNRS (NonResidentStudent nrs) { ss[c] = nrs; c++; }

void addStudent (Student s) { ss[c] = s; c++; } }
, .S’ra'rlc type of ss[O] ss[1], ..., ss[ss.length - 1]?
: p 5 2
ANGQ  at ds G0

(N 4

Inj;ne’rlej mﬁ% does ss[C] =@compile?
I S g{ v’““kK (_‘& uF)

Q:-Under- what. circumstances can the following
method call be valid/compilable?
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Student [] ss; %ss[i] hafltatic type Student =%/ int c;
**void addRS (Resi

entStudent { ss[c] = rs; c ++; }

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

Student sl = new Student();

Student s2 new ResidentStudent () ;

Student s3 new NonResidentStudent () ;
ResidentStudent rs = new ResidentStudent()
NonResidentStudent nrs = new NonResidentStudent (

StudentMan mentSystem sms ew StudentMana r?fntSystem
S_@ms.addRs X @ ogs ST ﬁmle«t mnmfﬁﬁr A

sms.
sms.

.addrS\rsj) ; S 774«4“ JT f°J7 cﬁ

sms
sms.
S
sSmsh.
sSms.
sSms.

Smsh.

n‘rg' addStua nt

T % ccibodie s

addRS (nrs) ,X

Student(String am) name
addStudent s e ) | Student m"nji N
addStudent 4

/ ~
/* new attributes, new methods */ /* new attributes, new methods %/
ResidentStudent(String name) ResidentStudent i name)
double premiumRate d m discountRate

void setP

r) )
/* redefined/overridden methods %/ /* d/'d/ rridden methods */
dou hlg(ll nQ) do blgtTut n()

4. irr
oy o
ZSPI{T '
a dstedinf

w1l &MM.



