Lecture 21 - Nov 23

Inheritance

Polymorphic Method Parameters
Polymorphic Method Return Types



Announcements

- Lab4 due soon!

- ProgTest2 results to be released on Thursday
- WT3 and ProgTest3 approaching...
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From last lecture...
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Student(String name)
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es:.dentStudent { wsipclm=mns; c ++; }

void addStudent (Student s) { ss[c] = s; c++; } }

. Static type of ss[0], ss[1],
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void addNRS(NonRes;dentStudnt nrs) { ss[c] = nrs; c++; }

., ss[ss.length - 1]?




Polymorphic Parameters (2)

arowpnD =

class StudentManagementSystem {
Student ss; /* s§[&},has static type Student */ int c;

'claddRSIResidentStudent rs) { ss[c] = rs; c ++; }

0id addNRS (NonResidentStudent nrs) { ss[c] = nrs; c++; }

void addStudent (Student s) { ss[c] = s; c++; } }

Student sl = new Student();

Student s2 new ResidentStudent () ;
Student s3 new NonResidentStudent () ;
ResidentStudent rs = new ResidentStuden
NonResidentStudent nrs =

St udentiManagement System sms =

sms.addRS ) &

(s2
sms|. addRS (s3) ;
(rs
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sms|. addRS (nrs)
sms.laddStudent
sms.laddStudent
sms.laddStudent v
sms.jaddStudent ; sy || Resnsuen aw
sms.laddStudent : b gituion) " i i)




Casting Arguments ¢ dut s

A
Student(String name) String name
void register(Course ¢) Student Coursc[] courses /* registered courses (rcs) */
double getTuition() int noc /* number of courses */
/’ ™
/ S
/* new attributes, new methods */
ResidentStudent(String name) i i
dogble premiumRate
vold setPres ble
ine
et Tuiti

/% new attributes, new methods %/
i ing name)

double discountRate
void setDi

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

Rate(double r)
idden methods ¥/

$wS . add | f
sms.addRS( (R

Student s = new
/* s’ ST: Studen
StudentManageme

ew SnudentManagementF;stem
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Student s = new|NonResidentStudentq{"Nancy");

/% s’ ST: Student, s’ DI: NonResidentStudent */
StudentManageme

sms.addRS (s) ;

A OWON =

Student s = new ResidentStudent ("Rachael");
/% s’ ST: Student; s’ DT: ResidentStudent »*/
StudentManagemep ]

sms.addRS (s); X ,'
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NonResidentStudent nrs = new NonResidentStudent () ;

/+* ST: NonResidentStudent; DT: NonResidentStudent =/

StudentManagementSystem sms = new StudentManagementSystem() ;
sms.addRS (nrs); X
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Student(String name) String name
void register(Course ¢) Student Coursel] courses /* registered courses (rex) */
double getTuition() int noc /* mumber of courses %

/4 new attributes, new methods ¥/ — = /% new attributes, new methods

i ing name) ) N 3 i ing; name)|
double premiumRate double discountRate
void setPremiumRate(double r) L void setDiscountRate(double r)

/% redefined/overridden methods */ /¥ vedefined/overridden methods */
double getTuition() double getTuition()

A Polymorphic Collection of Students

ResidentStudent (zs)

= new Resi'dentStudent("Rachael");

rs.setPremiumRate (1.5 .

NonResidentS?:udent(:®= new NonResidentStudent ("Nancy") ;
nrs.setDiscountRate (
StudentManagementSyste = new StudentManagementSystem() ;

1Lty type + Souddonk
m® *
sms.registerAll (eecs2030) ;

£2030" 500.0);
for(int i = 0; i < sms.n

berOfSt, -ge LS
/% Dynamic Binding: 2 Wﬁmt gfd!;\

* Right version o

class StudentMapagggentSystem {
Student[] studen
int numOfStudents;

void addStudent (Student, s
students[numOfStuden ‘#

numOfStudents ++; tﬂ

(Course c)
Snl; 1 < numberofstudent )
. register(c)
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Course eecs2030 = new Course("EE
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2 3 4 5 6 99 °

SN TR

7
| null ‘

\ | null l null | null ‘ null | null

sms.getStudent (1)

X W

ResidentStudent

.
“Rachael”
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nstanceof No&ResMentStudent
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ResidentStudent rs = new ResidentStudent ("Rachael");
rs.setPrem‘yﬂRate(l.S); .

NonResidentStudent nrs = new NonResidentStudent ("Nancy") ;
nrs.setDiscountRate(0.5);

Studentll stem sms = new StudentManagementSystem() ;

&

sms.addStudent | rs * polymorphism */

sms . addStudent /* polymorphism =/

Course eecs2030 = new Course("EECS2030", 500.0);
sms.registerAll (eecs2030) ;

for(int i = 0; i < sms.numberOfStudents; i ++) {
/* Dynamic Binding:

* Right version of getTuition will be called */

| System.out.println(sms.students[i \tion () );W_'{ |
E




Polymorphic Return Types

Course eecs2030 = new Course("EECS2030"™, 500);
ResidentStudent rs = new ResidentStudent ("Rachael");
rs.setPremiumRate(l1.5); rs.register(eecs2030);

class StudentManagementSystem {

NonResidentStudent nrs = new NonResidentStudent ("Nancy"); Student([] ss; int c;
nrs.setDiscountRate(0.5); nrs.register(eecs2030); void addStudent (Student s)

StudentManagementSystem sms = new StudentManagementSystem();
sms.addStudent (rs); sms.addStudent (nrs);

Student s =Zsms.get8tude /+ dynamic type.of s? */ REAEetE 5 = Wl

if(i <0 || 1 >= ¢) {
throw new IllegalArgumentException("Invali
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static return type: Student
print (s instanceof Student && s instanceof ResidentStuden
print (s instanceof NonResidentStudent); /+ false x/

print( s.getTuition (UN) ;

B ResidentStudent rs2 5

static return type: St?ent
prlnt(s instanceof Stu ent && o instanceof NonRes.1dentStudent) i/

print (g instanceof Regidentstudent); li—false &
print( s.getTuition () );/*Version in‘NonResidentStudené called:250x%
NonResidentStudent nrs2 = sms.getStudent(l); X h

“Nancy”
numberOfCourses numberOfCourses 0 1
registeredCourses registeredCourses

premiumRate % discountRate

Course

“EECS2030"
eecs2030




Overridden Methods and Dynamic Binding (1)

boolean equals (Object obj) {

Object return this == obj;
} class A {

A /+equals not overriddenx*/
I
I
[}

}

class B extends A {

/*equals not overriddenx*/

}

class C extends B {
/*equals not overriddenx/

}

B Object cl1 =
2 § Object c2 =

println(cl.equals (

L3 calls which version of
equals? [ Object ]




Overridden Methods and Dynamic Binding (2)

boolean equals (Object obj) {

Object return this == obj; class A {
} /+equals not overriddenx*/

}

class B extends A {
/+equals not overriddenx*/

}

F-—-

class C extends B {
boolean equals (Object obj) {
/* overridden version =/
}
}

e
e

Object c2 = new C();

println(cl.equals (c2));

boolean equals (Object obj){ L3 calls which version of
/* overridden version */

| equals? [C]




Overridden Methods and Dynamic Binding (3)

] boolean equals (Object obj) {
Object return this == obj; class A {

} /*equals not overriddenx/

class B extends A {

7y }
|
|
l boolean equals (Object obj) {

/* overridden version x*/

}

A

}
T class C extends B {
B

/*equals not overriddenx/

}

~—
——

boolean equals (Object ob|
/* overridden version */

[ } Object cI = new C();

i Object c2 = new C();
OIWM‘;:' 3 B printin(cl.equals (c2));

psbe L3 calls which version of
equals? [B]




