Lecture 17 - Nov 6

Inheritance

Modifiers in Java
Static Types and Expectations
Polymorphism, Dynamic Binding



Announcements/Reminders

e Todays class: notes template posted
® Lab4 selution released
® Tracing Exercises: assertEquals and Person, PersonCollector
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Visualizing Parent and Child Objects 3% ”/7”{,,5

Student s = new Student{"Stella");

ResidentStudent rs = new ResidentStudent ("Rachael");
NonResidentStudent nrs = new NonResidentStudent ("Nancy");
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name
numberOfCourses 0] 0 1 8 9
null ‘ null ‘ ’ null ’ null ‘ é

registeredCourses

ResidentStudent

“Rachael” ¢£5‘ ’?S W.C\ C S

name
ogisteredCourse nal | nen | | nan | nan | ‘
premiumRate
name “Nancy”
nee numberOfCourses 0 1 8 9
registeredCourses null | null ‘ ‘ null ‘ null ‘

discountRate



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 */

AN

. % M o o %
/* new attributes, new methods */ /* new attributes, new methods */

ResidentStudent(String name) ResidentStudent NonResidentStudent | |\ °nResidentStudent(String name)
double premiumRate double discountRate

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

Res.S. 01 9
public class StudentTester { res P

public static void main(String[] args) {
Course cl = new Course ("EECS2030", 500.00); /=
Course c2 = new Course("EECS3311", 500.00); /* title
ResidentStudent  jim = new ResidentStudent ("J. Davis");
jim.setPremiumRate (1.25);

jim.register(cl); jim.register(c2);

Course

NonResidentStudent jeremy = new NonResidentStudent ("J. Gibbons") o o
jeremy.setDiscountRate (0.75); c l f'fle 2030} CZ 1.“.'2 3311
jeremy. reglstgr(cl) v Ijeremy. reglst‘e'r (E2); - fee 500 Fee 500
System.out.println("Jim pays " + gim.getTuition());

System.out.println("Jeremy pays " + (Jeremy.getTuition());
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Visibility: Classes

CollectionOfStuffs

animal
Cat
Dog
juikuse [-class Chair
Desk 7
shape Circle v 2
Square

CollectionOfStuffs

animal

furniture

Dog

public class Chair

Desk

Circle

Square




Visibility: Attributes and Methods

CollectionOfStuffs

T ] public class Chair {
(o ] private int w;
— oint x;
C“a"\_,,,_.ends ? protected int y;
(Ceusbiechar ) public int z;
[ Desk ] }
\\
shape [ RockingChair ]
[ Circle ]
(o ) CLASS § PACKAGE | SUBCLASS SUBCLASS NON-SUBCLASS
(same pkg) W (different pkg) @ (across Project)

public

protected

no modifier

private
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Student Classes (with inheritance):| Expectations | st ty#s

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

AN

/* new attributes, new methods */ /* new attributes, new methods */

ResidentStudent(String name) ResidentStudent NonResidentStudent | \onResidentStudent(String name)
double premiumRate double discountRate

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

/* redefined/overridden methods */ °° \[\ d -t ) Bles e
. °® e’KF( 'l'M M double getTuition()
L)

double getTuition()

Student) s = new Studept ("Stella");
ResidentStuydent rs =+-new ResidentStudent ("Rachael");

NonResidentStudent  -nrs = new NonResidentStudent ("Nancy");

Il name [ s Fnoc [reg Joett Jor ) seter Jar [ setor |




Intuition: Polymorphism

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 NonResidentStudent NonResu'ientStudent(Strmg name)
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()

= new Student ("Stella");
ResidentStudent —

new ResidentStudent ("Rachael");
ressetPremiumRate(l.25);

s rs; /+ Is this valid? =/
@ rs ¥ s; /+ Is this valid? */
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Intuition: Dynamic Binding

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

Student

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

=

ResidentStudent

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

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

<"

NonResidentStudent

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

void setDiscountRate(double r)

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

(Cc/‘pse eecs2030 = new Course("EECS2030",

NonResidentStud

100.0);

| o)
Residen Student@= new | ResidentStudent ("Rachael");
en

= new NonResidentStudent ("Nancy") ;

rs.setPremiumRate (1. H
nrs.setDiscountRate(0.75); n

stem. out.println

JEgister(ee
etTuition

getTuition (

rs.register(eecsz2030) ;
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or: RS
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S‘M‘M{, '/%; 7 d” eecs2030

Course
title
fee
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Multi-Level Inheritance Hierarchy: Students

Student

PN

DomesticStudent ForeignStudent

R AN

DomesticResidentStudent DomesticNonResidentStudent ForeignResidentStudent ForeignNonResidentStudent

Reflections: kfno( ok W"M[a PS
- For|Design 1,\how many encodings to check for each method?
- For|Design 2}"how many arrays to store for SMS?
- For|[Design 3, wher% are common attributes/methods stored?




Multi-Level Inheritance I-lierarch_y: Smartphones

d bagic method */

SmartPhone
l@ basic method */

Wm

IOS \l surfWeb I overridden using safari */ T urfWeb * overridden using firefox */
| facetime |* new method */ skype new method */

* cingmatic mode */
qu:ck ke sitleSync [* new method *

ﬁhoneSE IPhone1 3Pro\ Samsung

/* dual-matri; -
/| zoomage

y HuaweiP50Pro i GalaxyS21 GalaxyS21Plus
[

A
|

N

Reflections:
- For Design 1, how many encodings to check for each method?
- For Design 2, how many arrays to store for SMS?
- For Design 3, where are common attributes/methods stored?




