Lecture 18- Nov 11
Inheritance

Ancestors, Descendants, Expectations
Rules of Substitutions
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SmartPhone

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

surfWeb /* overridden using safa

facetime /* new method */

Android ‘/ surfWeb /* overridden using firefox */
skype /* new method */

v
/ \ sideSync /* new method */

IPhone13Pro

/* cinematje mode */
uickTdke
>

Hu

e 5 O

o
/* dual-matrix eanmerg®/

[ ]
H ua'weiMate40Pro GalaxyS21
L[]

GalaxyS21Plus

Exercise Co.inpar.'é'-the ranges q':F expectations of:  ...- R

o
ot

+ IPhone f‘BF{ro %"[ 6_]2“2:(;4(), vl lob , A"ﬁ* ‘

+ HuaweiP50Pros 7oui; ..

+ GalaxyS21Plus gdﬂ,d,\c,ﬁkvpﬁ, (wf;hlel, . 0(70\‘;

/p},\l) & YL«MQ



Inheritance Forms a Type Hierarchy w}
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Inheritance Accumulates Code for Reuse

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

T

surfWeb /* overridden using safari */ Android surfWeb /* overridden using firefox */
facetime /* new method */ ndrof skype /* new method */

SmartPhone

108
/* cinematic mode */
quickTake sideSync /* new method */

IPhoneSE IPhone13Pro Huawei (Y4 Samsung

/* dual-matrix camera */
comea / \ » / \

HuaweiP50Pro HuaweiMate40Pro GalaxyS21 GalaxyS21Plus

ancestors expectations descendants
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surfWeb /* overridden using safari */ surfWeb /* overridden using firefox */ <P

facetime /* new method */ Andrpid skype /* new method */

T Z
* cinematié mode */ / \ Lz; S [ ﬁ;‘ 7&6//‘1\‘?/!/
e __QuickTake sideSync /* new method */ 'f e
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Declarations: Substitutions:
I0S spl; spl=isp2;
IPhoneSE sp2; spl| =(sp3);
IPhonel3Pro sp3;




Rules of Substitutions (2)

Y —
SmartPhone dial /* basic method */
surfWeb /* basic method */

/ ‘

surfWeb /* overridden using safari */
facetime /* new method */

/* cinematic mode */
quickTake

IPhoneSE

Android

/

IPhone13Pro Huawei

/* dual-matrix camera */
zoomage

N

surfWeb /* overridden using firefox */
skype /* new method */

\ sideSync /* new method */

Samsung

/N

HuaweiP50Pro

HuaweiMate40Pro

GalaxyS21

GalaxyS21Plus

Declarations:

I0S spl;
SmartPhone sp2;

bstitutions:




Visualization: Static Type vs. Dynamic Type

7 o Aeg. Static Type: Expectation
52 ;ﬁ{) Dynamic Type: Accumulation of Code
W

s(Snew ResidentStident(*Rachael); &, RS zar A4/

Student(String name) String name 7 ige e . Op
void register(Course c) Student

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

int noc /* number of courses */

" §' {1 (Sl

/* new attributes, new methods */

/* new attributes, new methods */
ResidentStudent(String name) ResidentStudent NonResidentStudent | [0 ResidentStudent(String name)
double premiumRate double discountRate
void setPremiumRate(double r) void setDiscountRate(double r)

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

ResidentStudent

name “Rachael”

numberOfCourses

registeredCourses

premiumRate




Change of Dynamic Type (1.1)

Student(String name)

void register(Course c) Student
double getTuition()

String name

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

/* new attributes, new methods */

/* new attributes, new methods */
ResidentStudent(String name) ResidentStudent NonResidentStudent | \°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()

Example 1:

Student jim(=)new ResidentStudent(...);
jim(=)new NonResidentStudent(...);




Change of Dynamic Type (1.2)

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()

Example 2:
ResidentStudent jeremy ew Student(...);

W]ﬁk) F ,M'M y S’(

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

AN

ResidentStudent

/* new attributes, new methods */

NonResidentStudent NonResu.lentStudent(Strlng name)
double discountRate

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



Change of Dynamic Type: Exercise (1)

/

surfWeb /* overridden using safari */
facetime /* new method */

/* cinematic mode */
quickTake

IPhoneSE IPhone13Pro

/* dual-matrix camera */
zoomage

dial /* basic method */

SmartPhone 5

urfWeb /* basic method */

Android

/

Huawei

N

surfWeb /* overridden using firefox */
skype /* new method */

\ sideSync /* new method */

Samsung

/N

HuaweiP50Pro

HuaweiMate40Pro

GalaxyS21

GalaxyS21Plus

Exercise 1:

Android myPhone = new HuaweiP50Pro(...);
myPhone = new GalaxyS21(...);




Change of Dynamic Type: Exercise (2)

surfWeb /* overridden using safari */ Androld
facetime /* new method */ hdrot

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

IPhoneSE IPhone13Pro Huawei

108

surfWeb /* overridden using firefox */

Samsung

/* dual-matrix camera */
zoomage

HuaweiP50Pro HuaweiMate40Pro GalaxyS21

GalaxyS21Plus

Exercise 2:

IOS myPhone = new HuaweiP50Pro(...);
myPhone = new GalaxyS21(...),




Change of Dynamic Type (2.1)

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

Student

/

String name

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

AN

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

ResidentStudent
double premiumRate

void setPremiumRate(double r)

NonResidentStudent

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

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

Given:
(Dl Student jim =

NonResidentStudent nrs =

Example 1:

1lim = rs;

println(jim. getTU|t|on())
jimr@ nrs; | ol & T e
printin(jim.getTuition(}); "F

o
new Student(...); lOT j\ﬂM‘g"‘(

@} ResidentStudent rs = new ResidentStudent(...);
new NonResidentStugd

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




Change of Dynamic Type (2.2)

Student(String name) String name

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

AN

/* new attributes, new methods */ /* new a.ttributes, new mel.‘hods 4
ResidentStudent(String name) ResidentStudent NonResidentStudent | |\ ClResidentStudent(String name)
double premiumRate double discountRate

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

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

Given:
Student jim = new Student(...);

ResidentStudent rs = new ResidentStudent(...);
NonResidentStudent nrs = new NonResidentStudent(...);

-Exanl 2: ot My?/e - 1 f()
rs(=)jim,
'println

printin(nrs.getTuition());



