Lecture 16 - July 8
Inheritance
SMS: 2nd Design Attempt

SMS: Use of Inheritance (extends, super)
Static Types, Expectations, Polymorphism



Announcements/Reminders

e Todays class: notes template posted
e On-demand extra TA help hours
® ProgTest1 result released
e ProgTest2 (July 11)

+ Guide released

+ PracticeTest released

+ Review Session: Wednesday (July 9)
e Lab4 released
e Priorities:

+Lab4




° ° $
First Design Attempt v“‘dﬁa%#
Yy public double getTuition(){
A double tuition = 0;
for(inti = 0; i < this.noc; i++){
tuition += this.courses[i].fee;

b
if (this.kind == 1) {

public class Student {
private Course[] courses;
private in5 noc; ,

4)
private int|kind; z )\/3 :I
private double premiumRate;
private double discountRate;

return tuition * this. premiumRate;

¥
else if (this.kind == 2) {
return tuition * this.discountRate;

el (s ke ==2)S - -

public void register(Course ¢){
int MAX = -1;
NI i (this.kind == 1) { MAX = 6; }
6& else if (this.kind == 2) { MAX = 4; }
if (this.noc == MAX) { /* Error */ } e/b.

public Student (int kind){
this.kind = kind;
b

Good design?

] ] . \ else {
Judge by Single Choice Principle ’pAD this.courses[this.noc] = c; (.
- Repeated if-conditions ,(P/agi,ﬁ this.nog++; S ) §
- A new kind is introduced?|" ¥ 3
- An existing kind is obselete?




Testing_Student Classes (withouat inheritance

public class| ResidentStudent]
private String name;
private Coursel]

&

courses; private int noc;

tuition += this.courses[i]. fee;
1

return tuition * this. premiumRate ;

}

public class
private String name;
private Coursel]

r{‘

NonResidentStudent

courses; private int noc;

tuition += this.courses[i]. fee;
}

}

return tuition x this. discountRate ;

public class StudentTester {

public static void main(String[] args) {

jim.setPremiumRate (1.25);
jim.register(cl); jim.register(c2);

jeremy.setDiscountRate (0.75);
jeremy.register(cl); jeremy.regisLall’);
System.

System.out.println("Jeremy pays "

Course cl = new Course ("EECS2030", 500.00); /« title and fee x/ (.
Course c2 = new Course("EECS3311", 500.00); /# title and fee #*/ Jim
ResidentStudent jim = new ResidentStudent ("J. Davis");

NonResidentStudent jeremy = new NonResidentStudent ("J. Gibbons")

out.println("Jim pays " + (jimlgetTuition());
*\jeremx.getTuition());

Jeremy

Privateldouble premiumRate; I/* assume a I private | double discountRate;| /+ assume a t\lﬁcﬁ
public ResidentStudent (Strin‘g\n@qe) { public NonResidentStudent (St ing name) {
this.name = name; S - this.name = name; Dy
this.courses = new Course[1l0]; =S this.courses = new Course[1l0]; =~ 0{/54
. = H = . = H - eo» o» e
) T“-_______ A | B | Sam
public void register(Course c) — = =l H publie voidﬁegi-ste-rwqurge_c)
this.courses([this.noc] = c; P this.courses[this.noc] = ¢; ~ [ = = -
this.noc ++; this.noc ++; - - - - AT .~
1 1 -
- - == == =
public double getTuition() { public double. getPuttfon() { - = /’
double tuition = 0; ] — dotuble tuition = 0; - /P—f 9/7.0
for(int i = 0; i < this.noc; i ++) J; - for(int i = 0; i < this.noc; 1 ++) { (7‘4

Course
title
fee




Student Classes (without inheritance): Maintenance (1)

public class ResidentStudent ({

private String name;
private Coursel[] courses; private int noc;

private double premiumRate; /+ assume a

public ResidentStudent (String name) {
this.name =

this.courses
)

name;
new Course[l10];

public class NonResidentStudent ({

private String name;
private Course[] courses;

private double discountRate;

public NonResidentStudent (String name)
this.name name;

this.courses = new Course[1l0];
1

public void register(Course c) {
this.courses[this.noc]
this.noc ++;

1

cy

}

public void register(Course c) {
this.courses[this.noc]
this.noc ++;

}

Ci

public double getTuition() {
double tuition = 0;
for(int i = 0; i < this.noc;
tuition += this.courses[i]

}

return tuition * this. premiumRate ;

1 ++) {
. fee;

}

public double getTuition() {
double tuition = 0;
for(int i = 0; i < this.noc;
tuition += this.courses[i]
}

return tuition » this.

i ++) {
. fee;

discountRate ;

/* assume

private int noc;

a

{

Maintenance e.g., a new registration constraint:

P N O I oy e N YAy
f(numberOfCourses >= MAX ALLOWANCE
P O I S A Y 0 WO SO S P T BT




Student Classes (without inheritance): Maintenance (2)

public class ResidentStudent { public class NonResidentStudent {
private String name; private String name;
private Course[] courses; private int noc; private Course[] courses; private int noc;
private double premiumRate; /+ assume a private double discountRate; /x* assume a
public ResidentStudent (String name) { public NonResidentStudent (String name) {
this.name = name; this.name = name;
this.courses = new Course[l1l0]; this.courses = new Course[l1l0];

} }

public void register(Course c) | public void register(Course c) {
this.courses[this.noc] = c; this.courses[this.noc] = c;
this.noc ++; this.noc ++;

} }

public double getTuition() { public double getTuition() {
double tuition = 0; double tuition = 0;
for(int i = 0; i < this.noc; 1 ++) { for(int 1 = 0;

tuition += this.courses[i].fee;

} }
return tuition * this. premiumRate ;

} }

} }

Maintenance e.g., a new tuition formula:

i < this.noc; 1 ++) {
tuition += this.courses[i]. fee;

return tuition » this. discountRate ;

/* ... can be premiumRate or discountRate */

return tuition * inflationRate * ...;




A Collection of Students|(without inheritance) |4 ks, wis
Ly #4

public %}
private JResidentStudent
privat@lNonRe51dentStuaend1r nrss,
private int nors; /% number . d
private int nonrs; 1iumber o1
public void addRS(Re51dentStudent rs) =rs; nors++; }
public void addNRS(NonRe51dentStzdent nrs nonrs]=nrs; nonrs++; }
public void| registerAll|(Course cC)
Yfor(int i = 0; i < nors; i ++) { rsqu].reglster(c); }
Vfor(int i = 0; i < nonrs; i ++) {\nrss\i]l.register(c); }

Res.S. Res.S. Res.S. Res.S. NonRes.S.] INonRes.S.] [NonRes.S. NonRes.S.
rcs res rcs rcs res res res res

pr pr pr pr dr dr dr dr




Student Classes (with inheritance)

class| Student | {
String name;
Course[] registeredCourses;
int numberOfCourses; N
| student (string name) ¢
this.name = name;
registeredCourses = new Course[l0];
1
void register(Course c) |
registeredCourses|[numberOfCourses] =
numberOfCourses ++; P

L —
- -
-

-

}

EErigasrsmnr e e

/d‘ﬁe tuition = 0; 1

for(int i = 0; i < numberOfCourses; i%
tuition += registeredCourses[.i].fee;

}

return tuition; /* base amount only #*/

}

class ResidentStudent

}
}

extends| St uden (=

doublem /* there’s a mutator mgtJ

ResidentStudent ( tr:erg lame)

L

Cy -

AcTass NonResidentStudent

"\/BJ‘ (0"\

(

¥

N IZS (MZ)

extends | Student

L4
{ super(name), } NonResidentStudent

/% register method is inhePised +/ /+ ter method
doubl& getTuition() { S ~a - ,déub%getﬂutlon
double .getTuition() A = <1
return premiumRate ;

r
S o ;ld\.o return base *
- vm ) \

(String name)
is inherited

*/

double base = super getTuition();
discountRate ;

- vlf‘v\s’nl}\ @J 'L”A

{

doublé discountRate;I /% there’s a\n@tator method

{ super (name); }

a)@wf//aé,{
’I/WS(B/I

of@m

()
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* oo ploses mhent axp. o thev pouat. > skt TR P, 0
Student Classes (with inheritance): Expectations W WA aph

I:."["

‘t aﬁc k _, Student(String name) String name
G n

void register(Course ¢) Student Course[] courses /* registered courses (rcs) */
d

/ ble getTuition() int noc /* number of courses */
! 1D“/
/ A

/% pew attlib&tes, new methods */ ¥ /* new a‘ttribures, new me(hods L4
RgsidentSkudent(String name) ResidentStudent NonResidentStudent | [orResidentStudent(String name)
uble prgmiymRate —_—————

double discountRate
void setPrqmivmRate(double r) void setDiscountRate(double r)

y2 redefine (,W,‘,‘,'d,[g,, methods */ { /* redefined/overridden methods */
double get *liti()l\() . M double getTuition()

Student \s x new Student ("Stella");

ResidentStqunt rs = n ResidentStudent ("Rachael") ;

anResidentSthdentzux!= new NonResidentStudent ("Nancy");




Intuition: Polymorphism th vs <3 shold ot Abmyz/P.’

Student(String name) String narr.le .
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()

/* re tlc/lm(l/uvund(k n methods */
double getTuition()

* Is this valid? x/
* Is this valid? =/

| Qo & = G Comyf)eé~ v ,}é\? kS ¢
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