Student Classes

(with inheritance)

class Student {
String name;
Coursel]
int numberOfCourses;

}

void register(Course c) |

Cy
numberOfCourses ++;
}
double getTuition() {
double tuition = 0;
for(int i = 0; i < numberOfCourses; 1 ++) {

registeredCourses;

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

registeredCourses = new Course[l0];

registeredCourses|[numberOfCourses]

tuition += registeredCourses[.i].fee;

}

return tuition; /* base amount only #*/

class ResidentStudent
double premiumRate;

extends Student {

/% there’s

a mutator meth double discountRate;

class NonResidentStudent

extends Student

/* there’s a mutator method

ResidentStudent (String name) { super (name);
/* register method is inherited #*/
double getTuition() {

double base = super.getTuition();

return base * premiumRate ;

}

NonResidentStudent (String name) { super (name); }
/* register method is inherited */
double getTuition() {

double base = super.getTuition();

return base * discountRate ;




Visualizing Parent and Child Objects

Student s = new Student ("Stella");

ResidentStudent rs = new ResidentStudent ("Rachael");
NonResidentStudent nrs = new NonResidentStudent ("Nancy");

(_' Student
name “Stella”
° numberOfCourses 0 1 8 9
registeredCourses null ‘ null ‘ ’ null ’ null ‘
(’—’ ResidentStudent
name “Rachael”
e numberOfCourses 0 1 8 9
registeredCourses ‘ null | null ‘ ‘ null | null ‘
premiumRate
</—’ NonResidentStudent
name “Nancy”
nrs
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

publ:l.c. class .Stude.ntTes‘ter { . res P
public static void main(String[] args) { jim
Course cl = new Course ("EECS2030", 500.00); /» s pr 1.25

Course c2 = new Course ("EECS3311", 500.00); /+
ResidentStudent jim = new ResidentStudent ("J. Davis");
jim.setPremiumRate (1.25);

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

System.out.println("Jeremy pays " + jeremy.getTuition());

} |NonRes.S.
rcs | Il

Jeremy =3 To75] O 1 9




Recall: Visualizing Parent and Child Objects

Student(String name) String name
void register(Course ¢) Course[] courses /* registered courses (rcs) */ o
double getTuition() int noc /* number of courses */ I n h e r l fa n ce

[
/* new attributes, new methods */ /* new attributes, new methods */ Hl rarc hy

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()

Student s = new Student ("Stella"); DQClaring
ResidentStudent rs = new ResidentStudent ("Rachael");

14

NonResidentStudent nrs = new NonResidentStudent ("Nancy") ; S'l'ahc Types

’

Student
“Stella”
numberOfCourses 0 1 8 9
registeredCourses null | null ‘ | null ‘ null |

Rt‘n—ﬁm </_‘ ResidentStudent
O bj ecf i numberOfCourses “Ra:hael ” 1 8 9

registeredCourses null ‘ null | | null ‘ null |

SfrUCfure premiumRate

NonResidentStudent

“Nancy”
nrs
numberOfCourses 0 1 8 9
registeredCourses null ‘ null | | null ‘ null |

discountRate




Visibility: Classes

CollectionOfStuffs

animal
Cat
Dog
juikuse class Chair
Desk
shape Circle
Square

CollectionOfStuffs

animal

furniture

Dog

public class Chair

Desk

Circle

Square




Visibility: Attributes and Methods

CollectionOfStuffs

animal

= ] public class Chair {
] private int w;

[ Dog

oint x;

furniture

extends

Chair ]

\axtends

protected int y;
( Bubblechair )| Wblﬁ_c int Z,

[ Desk ] }

~
N
shape [ RockingChair ]
[ Circle ]
[ Square ] CLASS PACKAGE SUBCLASS SUBCLASS NON-SUBCLASS
(same pkg) W (different pkg) @ (across Project)

public

protected

no modifier

private



Student Classes (with inheritance): Expectations

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 a‘ttribures, new me(hods L4
ResidentStudent(String name) ResidentStudent NonResidentStudent | |\ °nResidentStudent(String name)
double premiumRate double d1§c0untRate

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

Student s = new Student ("Stella");

ResidentStudent rs = new ResidentStudent ("Rachael");

’

NonResidentStudent nrs = new NonResidentStudent ("Nancy");

’

|l name § rcs fnoc freg BgetT § pr JsecPR J dr § setDR |

¢ 1 11 11 11

S| M | A A ) N .
3| I AN N A I A B




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 | |\ CnResidentStudent(String 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");

4
ResidentStudent rs = new ResidentStudent ("Rachael");
rs.setPremiumRate (1.25);

s =rs; /+ Is this valid? =*/
rs = s; /% Is this valid? =/

abrwOND =




Intuition: Dynamic Binding

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 */
ResidentStndent(String name) ResidentStudent NonResidentStudent | h°rResidentStudent(String name)
double premiumRate double discountRate

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

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

1 ’Course eecs2030 = new Course("EECS2030", 100.0); ‘
2 ‘ Student s; | NonRes.S.
3 |ResidentStudent rs = new!ResidentStudent ("Rachael"); rcs —= o
4 |NonResidentStudent nrs = new NonResidentStudent ("Nancy") ;
5 | rs.setPremiumRate(1.25); rs.register(eecs2030); nrs dr [0.75 01
6 | nrs.setDiscountRate(0.75); nrs.register(eecs2030);
7 s = rs; System.out.println( s .getTuition());
8 | s = nrs; System.out.println( s .getTuition()) |

L |

S eecs2030

Course
title 2030

I Res.S. 01 9 fee | 100
rcs ﬁ\;l c oo

rs | pr 125




Multi-Level Inheritance Hierarchy: Students

Student

PN

DomesticStudent ForeignStudent

R AN

DomesticResidentStudent DomesticNonResidentStudent ForeignResidentStudent ForeignNonResidentStudent

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




Multi-Level Inheritance Hierarchy: Smartphones

dial /* basic method */
surfWeb /* basic method */

T

surfWeb /* overridden using safari */ . surfWeb /* overridden using firefox */
10S : . N Android
facetime /* new method */ skype /* new method */

SmartPhone

/* cinematic mode */
quickTake sideSync /* new method */

IPhoneSE IPhone13Pro Huawei Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus

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?




