Lecture 20 - Nov 18

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 insfanceof Operator .@obj C new‘
@ if (Ob] mstanceof {
§ ?? obj2 = (??) obj;
b
{AQ fulfill expectations of A.
(f" YP‘("( w;&l - L3:

W‘JM{ - Compiles if

,{; Up or Down cast w.r.t. A.
.{‘m(S - ClassCastException if B cannot
F’(P fulfill expectations on ?2.

-~Evaluates to true if B can

fulfill expec’ra’rlons on ?2. il
J I AN Y I )y




Checking Dynamic Types at Runtime (1)

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

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

I \
1 /* new attributes, new methods */

. . NonResidentStudent(String name)
ResidentStudent NonResidentStudent double discountRate

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

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

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

Student jim = new NonResidentStudent ("J. Davis");
if (jim instanceof

ResidentStudent rs = |(JResidentStudent] é‘[lg/
rs.setPremiumRate(1.5); .
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Checking Dynamic Types at Runtime (2)

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

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

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 =

Loarrsh
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Use of the instanceof Operator

dial /* basic method */
SmartPhone )
e surfWeb /* basic method */

.

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

Android

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

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

IPhoneSE IPhong13Pro Huawei

Samsung

t Qﬁd /* dual-matrix camera */ / \
zoomage

/N

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus ‘

SmartPhone ylho

print InfmyPhone | )
(nyPhone] Instanceos Yamsung); (<] /
(ny2hond fnstanceot dataxys2i); (L)
1y71one\ nstanceot Jros); [/
iy 2hone Jystanceoé iphonei3pro); (1)
—

amsung () ;
Android) ;

£ ne
stanceotf

println

println

println

printlin

myPhone instanceof ??
evaluates to true if
Samsung can

fulfill expectations on ?2.



Safe Cast via Use of the instanceof Operator

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

|08 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

SmartPhone myPhone = new Samsung/() ;

ST of myPhone 1is SmartPhon )T of myPhone is Samsung =/ . 22
if (myPhone instanceof Samsung@j myphone instanceof 9

Samsung samsung = (Samsung) myPhone; 7o CCE/ evaluates to true if
@ Samsung can

}

if (myPhone instanceof Ga.l

XGalixyS2lP us galaxy = (GalaxyS21Plus)~myPhone; Fulfill expec’ra’rions on ?2.
Q9 b

if (myphone instanceof HuaweiMate4OPro) {
Huaweili hw iMated40Pro) myPhone;
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Static Types, Casts, Polymorphism (1)
( rﬂ;V /' basic me;hod !

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

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

IPhoneSE IPhone13Pro

surfWeb /* overridden using firefox */

Huawei

Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21

GalaxyS21Plus

class SmartPhone {
void dial() {

}

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

SmartPhone sp = new IPhonel3Pro(); .

1ial )iV IR

AN =

Jfacetime(); X .
O

JquickTake () ;
}

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




Static Types, Casts, Polymorphism (2)

dial /* basic method */
SmartPhone — |
surfWeb /* basic method */

T

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

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() { ... }

IOS| ip = new IPhonel3Pro(); .
1p.dial();\/ .

ip.facetime();

AW =

v B
ip.quickTake(); X [
}

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




Static Types, Casts, Polymorphism (3)

|"surfWeb /* overridden using safari */ Android
wAfacetime /* new method */ narol

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

/* cinematic mode */
uickTake sideSync /* new method */

IPhoneSE IPhone13Pro Huawei Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus

108

class SmartPhone {
void dial() {

}

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

IPhonel3Pro ipé6sp = new IPhonel3Pro(); .

ipéspldial () ;l/ .

ip6sp) facetime () ;/
ipb6spl quickTake () ;

PO =

}

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




Static Types, Casts, Polymorphism (4)
/l SmartPhone \lﬁ;@mg’;‘ilod "

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() { ... }

SmartPhonel sp = new IPhonel3Pro(); .
(IPhonel3Pro) sp) .dial(); ‘/.

(IPhonel3Pro) sp) .facetime () ;l/.
(IPhonel3Pro) sp) .quickTake() K/ .

A 0N =

}

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




Static Types, Casts, Polymorphism (5)

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

AN

/* new attributes, new methods */ /1: mi’{' afg‘ ibustes,dnew(lsnethdS ¥ )
ResidentStudent(String name) ; ; onResidentStudent(String name
double premiumRate g ResidentStudent NonResidentStudent d0'ub1e di_scountRate

void setPremiumRate(double r) void setDiscountRate(double r)

/* redefined/overridden methods */ 7 redeﬁned/o.v.erridden methods */
double getTuition() double getTuition()

/ ResidentStudent
Student s

Course eecs2030 = négw Cdurse ("EECS2030", 500.0);

Student s = new ResidentStudent ("Jim") ;
s.register(eecs20p0) ; Pr

if (s instanceof ResidentStudent) {
( (ResidentStudent) 's).setPremiumRate(l.75);

System.out.println(( (ResidentStudent) s).getTuition());
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Polymorphic Parameters (1)

each elamert of Ay hes ST Pudait.
1 J cllass StudentManagementSystem {
2 Student|[] ss; /* #s[i] has _static tyre (D ~/ int c;
3 voiq.-addRS(ResidentStudentS;;) G c ++; )
4 vaid addNRS (NonResidentStu t nrs) { ss[c]l = nrs; c++; }
5 J .void addStudent (Student s) { ss[c] = s; ct+; } }
Q. S’ra'rlc type of ss[0], ss[1], ..., ss[ss.length - 1]?
0*? \,/
6 0“ L‘d ST: Sonolof.
C Q. In%e’rno addRS does ss[cC] —@compilky?/

Q.. Under whaf circumstances can the following |
ol
me*hod call be valld/compulable? &N\ﬂ'b’\ (Mf"

3. addRS(o) ~ Wik Wi Lis 4 v



abrowonN =

Student sl
Student s2

sms.
sms.
sms.
sms.
sms.
sms.
sms.
sms.
sms.
.addStudent

class StudentManagementSys

Student [] ss; 4;/53&2
void addRS(Re51dentStudent TS

fg;statlc type Student */ ink &

void addNRS(anRe

Gtudents)

= new Stﬁdent(),
neW°Re51dentStudent

Student s3 = new NonRe51dentStudent(
ResidentStudent rs
anResidentSfudent nrs
StudentManagementSystem sms

addRs{s1)%Y @ cell b

addrs (52) ix @
addRS (s3) ix @

addrs (rs) ;V/ @

addrRS (nrs); @ (C.b.V: 7Y

addStudent (s1)
addStudent (s2) g
addStudent (s3)y;
addStudent (rs)
(

tudent nrs)

\%

ntSystem();

new Re51dentStudent
new NonRes'

man name
d (L Student sef] courses
S
/ N

/newttbt newmlhd /




