Lecture 17 - Nov 9
Inheritance

Code Reuse

Static Types & Expectation
Intuition: Polymorphism
Intuition: Dynamic Binding



Announcements
- ProgTest2: postponed to Tuesday, November 15
- Lab3 due today at 2pm




Recall: Student Classes (with inheritance)

class ‘Student
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return tuition;

registeredCourses;

int numberOfCourses;

Student (String name)
this.name = name;
registeredCourses

numberOfCourses ++;
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for(int i = 0; i < numberOfCourses; 1 ++) {
ch;G tuition += registeredCourses[.i].fee;
}
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1 ass ResidentStudent

\gdouble premiumRate; /» there’s a mutator meth

extends Student {

ResidentStudent (String name) { super (name); }

/+ register method is inherited x/
double getTuition() {
double base = super.getTuition();
return base *

}

premiumRate ;
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lass NonResidentStudent
b double discountRate;
NonResidentStudent (String name)
/* register method is inherited x/
double getTuition() {

double base = super.getTuition();

return base x

}

discountRate ;

extends Student {
/* there’s a mutator method

{ super (name); }
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Visualizing Parent and Child Objects

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

/* new attributes, new methods */

Resid name)
doublg premiumRate
void séfPremiumRate(double r)

ResidentStudent

/* redefined/overMdden methods */

double getTuition()

j 4
int noc /* number of courses */

String

Coursel[] courses /* registered courses (rcs) */

Inheritance

/* new attrtbtm.s new methods */
NonRegida @
doubl

Hirarchy

NonResidentStudent

7= rLlILflnLll/l)VLllIlIlILII methods */
double getTuition()

( Student s = new Student ("Stella");
! ) ResidentStudent rs = new ResidentStudent ("Rachael");
i NonResidentStudent nrs = new NonResidentStudent ("Nancy") ;
You E ' =
ee \ uden
7 “Stella”
At& \ numberOfCourses 0 1 8 9
\ registeredCourses null | null ‘ | null ‘ null |
Runtlh‘ </_‘ ResidentStudent
. \ “Rachael”
O bJ ecf numberOfCourses 0 1 8 9
null ‘ null | | null ‘ null |
Sfruc*ure premiumRate
NonResidentStudent
“Nancy”
numberOfCourses 0 1 8 9
registeredCourses null ‘ null | | null ‘ null |

discountRate

Declaring
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Testing Student Classes (with _inheritance)

Student(String name) String name
void register(Course ¢) Student Course[] courses /* registered courses (rcs) */
double getTuition() int noc /* number of courses */
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/* new attributes, new methods */ /* new a‘trribufes, new lfle{/l()tlﬁ 474
ResidentStudent(String name) ResidentStudent NonResidentStudent | | 0nResidentStudent(String name)

double premiumRate double discountRate

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

public class StudentTester {

public static void main(String[] args) {
Course cl = new Course ("EECS2030", 500.00); /=
Course c2 = new Course("E ssrr~, O00.000; /+ t
ResidentStudent jim = newT;ZsidentStudent "J. Davis");
T SetPremiumRate (1.25) ; w——

~

Ny .y

_
jim.register(cl); jim.register(c2); Course
NonResidentStudent jeremy = new NonResidentStudent ("J. Gibbong") o o
jeremy.setDiscountRate (0.75); cl f'fle 2030' CZ 1.|1.le 3311
jeremy.reglstgr(cl); Ijeremy.reglst'elr(CZ); o fee 500 Fee 500
System.out.println("Jim pays " + jim.getTuition());

System.out.println("Jeremy pays " + jeremy.getTuition());
}
}
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Student Classes.(with inheritance): Expectations
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Student(StringMame) String name

void register{Course c) Student Course[] courses /* registered courses (rcs) */

double getTuition() ‘/ int noc /*weflmber of courses */
/* new attributes, Lew méthods */ - / /* new attributes, new methods */
ResidentStudent(Btring Jmrie) ResidentStudent NonResidentStudept |, |\ °nResidentStudent(String name)
doublé premiumk ma X double discountRate
void setPremiumk ate(doule r) 3¢ void setDiscountRate(double r)

/* redefined/overriagen metigds {/ j P S ? “M /* redefined/overridden methods */
double getTuition() \'1 / 7, 'f [y Al 4 dguble getTuition() k /
me‘uﬂzmc /| 7 © ¢ & MmN A4S 77 A
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SLuden @ =(new AStudent ("Stella");

ResidentStuderdt| rs =(new _MRecwsidentStydent ("Racha€1") ;
onResidentStudent| nrs { new/NonResjdentStudént ("Nancy") ;
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Intuition: Polymorphism 1]* &M((JS’) .

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

/* new attributes, new methods */

ResidentStudent(String name)

/* new attributes, new methods */

ResidentStudent NonResidentStudent NonResu'ientStudent(Strmg name)
double premiumRate double discountRate

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

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

double getTuition()

Student s = new Student ("Stella");
esidentStudent(rs/= new ResidentStudent ("Rachael");
rs.sethniumRat (L2505

S
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Og s = rs;¥/+ Is this valid? =/

rs = s;x/* Is this valid? */
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Intuition: Polymorphism

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()
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Course[] courses /* registered courses (rcs) */

String name -
Student

=

ResidentStudent

N

NonResidentStudent

int nqc /* number of courses */

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

void setDiscountRate(double r)

/* redefined/overridden methods */
double getTuition()
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719: =K prpeiotir dletemmedt Lg ST & to.
ntuition: Dynamic Binding

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

/* new attributes, new methods */

ResidentStudent(String name) ResidentStudent NonResidentStudent
double premiumRate

oidse miumBate(double r)
m_Etln‘t_l_s*_"L - - S « 8 =

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

void setDiscountRate(double r)

/* redefined/overriddgganethods */
double getTuition()

* redefined/overrid, »
double getTuition( ‘

ourse eecs2030 = new Course("EECS2030"

Student| s;

ResidentStudent rs = new!ResidentStudgnt ("Rachael");
NonResidentStudent nrs = new NonResidpntStudent ("Nancy");
rs.setPremiumRate(1.25); rs.register
CE——
iscountRate(0.75);

eecs2030

Course
title ] 2030]
fee | 100




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

AN

/* new attributes, new methods */ /* new a.ttributes, new me{hods ¥
ResidentStudent(String name) ResidentStudent NonResidentStudent | |\ °nResidentStudent(String name)
double premiumRate d0}1ble dl§c0untRate

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

/* redegimweds bwrn methods */ /* redefined/overridden methods */

doub getuition() double getTuition()

O NOOTR~,WN =

C| 030 = new Course("EECS2030", 100.0); |
Student s; |
ResidentStudent rs = new ResidentStudent ("Rachael"); ‘
|
|
I}

NonResidentStudent nrs = new NonResidentStudent ("Nancy");
rs.setPremiumRate (1.25); rs.register(eecs2030);
nrr‘qetDiscountRate(O .75) ; nis—segrsteriteses’ierl) ;

si=/rs; | System.out.printle( s .getTuition()y; /+ output: 125.0 *7
s = nrs; System.out.println( s .getTuition());/+ output: 75.0 */
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