/etore 20
Iy Avevged. /&


Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


Polymorphic Arguments (1)

cla T . agementSystem {

1

2 | ¢
€))

4

5

void 4ddRS ( Res:.dentStudent (rg) { sslg]

void add S(onRes.1dentStuden @
e &

void addStudent (Student s) {(S5ICf

Q tatic type of(ss[Oi? sslfi ‘ss[ss Ien?k:{- 112
tudlent

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

ssrel = [,

Bt SRS
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class
tuden

void addRS (
void addNRS

entManagementSystem |

] ; : tatic type

(lonRes i dentStudar @

ct+; }

S, ent x/ int c;
g
[c] =@c++; }
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AN =

Polymorphic Arguments (2) m mmeriy : 57@

class StudentManagementSystem {
Student [] ss; /* ss[i] has sfatic type Student =/ int c;

void addRS (ResidentStudent { ss[c] = rs; c ++; }

void addNRS (NonResj Studeht nrs) { ss[c] = nrs; c++; }
void addStuden tudefitfs) { ss[c] = s; c++; } }
[)

[ 4 ¥

Residentggadent Is = new ResidentStudent () ;
NonResidentStudent nrs = new NonResidentStudent () ;

sms.addRS

StudentMaizzngggéxisz~ifs = new StudentManagementSystem() ;
sms.addRS ) > .
sms.addRS (52) ; &rgement . ST J*«a/&]f
sms.addRS (s3

(r

sms.addRS (nrs) ;
sms.addStudent(ﬁ

= new Student();

new ResidentStudent () ;
new NonResidentStudent () ;

X
X
); X
s

sms.addStudent |s
sms.addStudentf r

7
.\/dP
sms.addStudentfs2); V
.\/*
v :ﬁ
sms.addStudent(nrsy; Y

g‘;cmlc*f'SLM f«rb ST of
S/ Sl (avJMelt) vt @ o prolat
ST o 6 ( pram).
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Casting Arquments
addRS CRS 8D

> valrf ooun caxf %-57
sms.addRS([(RemdentStgdent)@ compiles?

e\

A OON =

Student s = new( Stud?y("Stella");
I ——
/+ s’ ST: Student,; s# DT: Student x/

StudentManagementSystem sms = new StudentManagementSystem() ;

.addrs %) ; @

), 9@3\/9

A OWN =

Student = new NonRes:.dentStudentﬁ"Nancy") ;
/% s’ ST: Studen®, s’ DI: NonRe ntStudent =/
StudentManagementSystem sms jz ne
o . (24T
.addRS(w; ®

StudentManagementSystem() ;

~~—~—~ T

1 (S@z s = new ResidentStudent ("Rachael");

2 7= ST: Student, s . ResidentStudent x/

3 StudentManagementSyste sms xyw StudentManagementSystem() ;
4

addRS(W; © Y can

(= R 4

Classc\a[stxcepfion?

cant
v ‘Cm/%/? pes 27
ClassCas’rExcephon?

Tes.

ClassCas’rExcephon?

S/@

=/
sms.addRS(/( S|dentStLW
LT T ( Ao -

N/onResidentStudent nrg = new NonResidentStudent () ;
/+ ST: NonHesIdentstudent; DT: NonResidentStudent =/

StudentManggementSystem sms = new StudentManagementSystem() ;

sms.addRS (F;x{g) ; ®
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A Polymorphic Collection of Students (1)

w«

1 | ResidentStudent rs = new ResidentStudent ("Rachael");
2 | rs.setPremiumRate(1.5);
3 | NonResidentStudent nrs = new NonResidentStudent ("Nancy") ;
4 | nrs.setDiscountRate(0.5);
o | StudentManagementSystem sms = new StudentManagementSystem() ;
sms.addStudent rs ); /+ polymorphism
m ] studsats; QG

sms ) ; /+ polymorphjiBm */
numOfStudents,

Course eecs2030 ew Course ("EEC&2030", 500.0) ﬂ&
j i void addStudent (Student s) {
i ++)

students[numOfStudents] = s;
/* Dynamic Binding: numOfStudents ++;
*+ Right version of getTuitjon will be called x*/ } \/

void{ESGUBEEAID (course o) |

9for(int i=10; i< numberOfStudents, i ++)
studepts([i] .re 1ster C)
 —— —
} :E

| _A__@em(c)

T o T o T o To T o T T o Veesiuta ()
SSlej= 185

S'S&]; s

aab/.)e\-o/ﬂfr (gwi}i

B | System.out.println(

LA W KS e—fmb &s721.(9 f7?f/aw

call vB»:o "’CT %‘J&i‘c

umberOfCourses |1
egisteredCourses

discountRate

“EECS2030"

title
eecs203
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Reference: Hierarchy of Students

String name
Course[] registeredCourses
int numberOfCourses

/"uew attributes, new methods */
NvinResidentStudent(String name)
ResidentStudent - NonResidentStudent dghible discountRate

- e '0id setDiscountRate(double r)
Livedefimed/overridden-wethods */

double getTuition()
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A Polymorphic Collection of Students (2)

CoNOOORrWN =

NS

ResidentStudent rs
rs.setPremiumRate(1.5);
NonResidentStudent nrs
nrs.setDiscountRate(0.5);

StudentManagementSystem sms

sms.addStudent ( rs ) ;
sms.addStudent ( nrs ) ;
Course eecs2030
sms.registerAll (eecs2030);
for(int i (0}

/* Dynamic Binding:

* Right

/* po

version

System.ou

lymorphism

will
B 1 )

new ResidentStudent ("Rachael");
new NonResidentStudent ("Nancy");

new StudentManagementSystem() ;

*/

/* polymorphism */

new Course ("EECS2030",

1 < sms.numberOfStudents;

be

getTuition() );

gus 550 o st

Aﬁ ST- S-cuo{sf
ntMan%

e
Student students;

500.0); i:jzf&cudents;

i) void addStudent (Student s) {
students[numOfStudents] = s;
numOfStudents ++;

called */ }

void registerAll (Course c) {
for(int i = 0; i < numberOfStudents; 1 ++) {

VAN

. }W@Zﬁ eecs>35); |

students[1i] .register(c)

1

2

3 4 5 6 7 99

) ()
A4

null

null l null | null | null | null [ null | null |

sms.getStudent

ResidentStudent

sms.getStudent (1)

WES

P

NonResidentStudent

AE

| nam “Nancy"”
i | numberOfCourses 1 8 9 nrs numberOfCourses 1 8 9
registeredCourses null null | hull registeredCourses | / | null | / ‘ null | null I
d 0 Rate 0 ( ﬂ ’
<
ceo: Nonz i » P—— s.s4[ 1) instanceof N i
anceof ResidentStude ; =

ms.ss[0]/instanceof Student e sz SMSSSLD Instanceof ResldentStudent
v (j ) ) eecs2030 =[N ms.ss[1]/instanceof Student (f-r ).
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2\

88; int o;
dStudent (Student s) { ss[c] = s; c++; }
getStudent (int 1) {

Polymorphic Return Values ol o s ™

Course eecs2030 = new Course ("EECS2030", 500);

ent s = null;
ResidentStudent rs = new ResidentStudent ("Rachael"); if(i <0 || i >= ¢) {
rs.setPremiumRate(l1.5); rs.register(eecs2030); throw new IllegalArgumentException("Invalid
NonResidentStudent nrs = new NonResidentStudent ("Nancy"); }
nrs.setDiscountRate(0.5); nrs.register(eecs2030);

else
StudentManagementSystem sms = new StudentManagementSystem() ; {

sms.addSt t(rs); sm EEI(EEE) ; ) g= aglaly
Student( s = sms.getStudent(0) ; /+ dynamic type of s? x/
o7

return s;
static return type: Student } o}

Dorint (s instanceof Student && s instanceof ResidentStudent);/*truex

Denk)” PZ fKS‘ / l/
' :
- ) ; /*Version in ResidéntStudent called:750%*/ gt, ( - § %"Qé )
ident3tudent rs2_=.sms.getStudent (0); x eA_t S i ,S\WZJ:‘ ; ’__“d 3
@ = sms.getStude J/ V4 T

s /* dynamic type of s? *x/

static return type: Student /'

print (s instanceof Student && s instanceof NonResidentStudent);/*trfe S / . a/( &t(

print (s instanceof ResidentStudent) ; /+ false */

lzorint sj)getTuition () ‘;/\'Lfersiwl in NonResidentStudent called:
—————

NonResiden udent nrs2 = sms.getStudent(1l); x 5 ?ef&‘ e‘f (0 WD/
v

0 1 2 3 4 5 6 7 99 M
[ e [ nun [ eun [ aun [ aun [ aun [ aun | nan |
sms.getStudent (1) A/Rg
—— — [
i NonResidentStudent \ N

[ name |
[ numberofcourses |

numberOfCourses

) ! numberOfCourses /) 2 8 9
registeredCourses w‘u

V4

RismiumRate L W
m——

Course

“EECS2030"

eecs2030
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Overridden Methods and Dynamic Binding (1)

bogiean equals (Object obj) {

Object return this == obj;
g

class A {
/*equals not

}

class B extends A {

OVEerrladellxy/

A
:
:

/ *equalsS not overriaaenx*/

}

class C extends B {

/ L/ 11 1 o ~+ ~NT7 ~ 39 A
/ *equals nNot overriaael*/

}

Object clI = new C()
Object c¢2 = new C()
println(cl.equals(c

wWwn —

2l

L3 calls which version of
equals? [ ObJect ]

A
T
s
T
K
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Overridden Methods and Dynamic Binding (2)

s
_ | boolean equals (Object abj) {
Object return this == obj; claas & | o
\ '*equals not overridden#*/
i . )
: class B extends A {
: ‘*equals not overridde
}
A class C extends B {
boelean equals (Object obj) {
+ overridden version A
}
1 |Object (cl1)= newl C«) ;
7y 2 |Object c2 = new C();
3 |println(cl.equals(c2));
— ) . , g ;
boolean equals (Object obj) { L3 calls which version of
C /* overridden version */ o
\ equals” [C]
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Overridden Methods and Dynamic Binding (3)

=
boolean equals (Object obj) {

return this == obj;
}

Object

$

}

] /* overridden version */
i

1
2
3

A
T
K
T
=

—

}
boolean equals (Object obj) { L

class A {
/*equals not overriddenx*/
}
class B extends A {
boolean equals(Object Obj)
'* overridden version #*
}
}

class C extends B {

/*equals not overriddenx*/

- B B 11C @, CL L L

{

Object cl1 = new\C();
Object c2 = new C();
println(cl.equals(c2));

L3 calls which version of
equals? [ B]



Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User




Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


