Lecture 17 - Nov. 7

Inheritance

Implementing a Child Class: Principles
Visibility: Class, Attribute/Method
Static Types: Expectations
Polymorphism: Intuition



Announcements/Reminders

¢ Lab4 released (ProgTest3 on November 20)

e Guide & Questions for WrittenTest2 released

e Materials for In-Lab Demo on Inheritance released
e ProgTest2 results & feedback Monday Nov 11




A Collection of Students (without inheritance)

public class StudentManagementSystem {
private (ResidentStudent|[] rss;
private NonResidentStudent|[] nrss;

private int nors; /x number of resident

private int nonrs; /* number of non-resident ‘ S *,
public void addRS (ResidentStudent rs){ rssl[nors]l=rs; norst+; }

public void addNRS (NonResidentStudent nrs){ nrss[nonrs]l=nrs;nonrs++; }
public void registerAll(Course c) {

for|int i = 0; i < nors; i ++) { rss['] register(c); }
= 0; 1 < nonrs; 1i ++) nrss| reglster(c), }
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Recall: Student Classes (with inheritance)
clsatsrsin;tudent { I"\ Wil L Wbss .

name;

M Course|] registeredCourses;
int numberOfCourses; d /
Student (String name) { (l) mﬂﬂﬂt Ye* &\M

this.name = name;

registeredCourses = new Course[l0]; mhe'gfpd Atﬁféﬁfg
)
id ister (C c) |
vo;egil;etgel;ecrlecl;urosuerss[iumberOfCourses] = c; Z) Md ﬂal, ﬂffﬁ%
<.

/] numberOfCourses ++; Méﬁ

—_~—

t;ouble getTuition() { | Ye s
fzﬁiittjlilg? z (<);nu pear(f;fourse ;{’j++) &)w Wh 7h}7&7fp/
}tuition '+=I re.gistere ojurs%s(JLi &;l;/ sts, /{uve aS (TS

O e o b (las5 ls viet sativfieod wieh

K i/ ﬁ%ﬁ‘d g ‘_Zﬁlrb/l’

"N

f NonResidentStudent extends Student | f”M
~R double|premiumRate; here’s a mutator meth oublée discountRate,I %Vrhere’s a mutator method
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Visualizing Parent and Child Objects

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

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

void setDiscountRate(double r)

TP R
rmleﬁnet[/uverri[h[y" methods */ /* redefined/overridden methods *

Inheritance
Hirarchy

/* new attributes, new methods */
ResidentStu(!cnt(String name) ResidentStudent NonResidentStudent

puble getTuition() double getTuition()

Student s = new Student ("Stella"); DQClaring
ResidentStudent rs = new ResidentStudent ("Rachael"); .
NonResidentStudent nrs = new NonResidentStudent ("\Vancy") ; Sfahc Types

1
“Stella” \
0 1 8 9
null | null ‘ | null ‘ null |
[
Runtime
“Rachael”
numberOfCourses 0 1 8 9
registeredCourse null ‘ null |/ | null ‘ null |

premiumRate

numberOfCourses 8 9
registeredCourses | null ‘ null |

. discountRate



Testing Student Classes (with _inheritance)

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

String name
Student

=

N

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

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

ResidentStudent

NonResidentStudent

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

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

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

Res.S.

public class StudentTester { I
public static void main(String[] args) {

Course cl = new Course ("EECS2030", 500.00); /=
Course c2 new Course ("EECS3311", 500.00); /=
ResidentStudent jim new ResidentStudent ("J. Davig");
jim.setPremiumRate (1.25);
jim.register(cl); jim.register(c2);
NonResidentStudent jeremy new NonReside ent "J. Gi
jeremy.setDiscountRate (0.75\; NPr$on '(/\ ‘&‘ t MJO
jeremy.register(cl); jeremy.Megister(c2)
System.out.println("Jim pays " + 1m.getTu1tlon()),
System.out.println("Jeremy pays " +mition());
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Visibility: Classes

CollectionOfStuffs

animal
Cat
Dog
juikuse class Chair
/ Desk
shape Circle
Square

CollectionOfStuffs

animal

furniture

Circle

Square
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Visibility: Attributes and Methods ﬁ&ﬁd ;‘,,)paéﬁf’f

CollectionOfStuffs

animal

public class Chair {

[ Cat ] - -
— private int(w;

_int X as //ﬂ s
furniture 4 = ()) Péi wfé.
cxtends, TRt A protected int y;

2 | o | LZ J {u(LOIG'
CET— public int z; 7 ol
[ Desk ] ')
& ) 7y
shape [ RockingChair ]
[ Circle ]
[Square ] CLASS PACKAGE SUBCLASS SUBCLASS NON-SUBCLASS
(same pkg) W (different pkg) @ (across Project)

public

protected

no modifier

private
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Student(String name) String name
void register(Course c) Student Course[] courses /* registered courses (rcg) */

q
£1( . .
double getTuition() int noc /* number of courses ¥, b
e plosses

. . qb

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

W void setDiscountRate(double r)
WF L\‘ /* redefined/overridden methods */

double getTuition()

/*fnew attributes, new methods */
HesidentStudent(String name) I ResidentStudent \ NonResidentStudent
ouble premiumRate
oid setPremiumRate(double r) 7

* redefined/overridden methods */ m
louble getTuition() gt

Student s = new Student ("Stella");
ResidentStudent rs = new ResidentStudg
NonResidentStudent nrs = new NonRes/

----- l"|l- e
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Intuition: Polymorphism

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 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()
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