Lecture 6
Part A

Abstract Classes
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Abstract Class vs. Concrete Descendants

vyabstract |class Polygon {
golible|[] sides;

Polygon(double[] sides) {Ithis.sides = sides;lq;
void grow() { ?
for(int i = 0; 1 <AL es.length; i ++) { sides[i}\ ++; )
}
double getPerﬁeter() { '
double p#rimeter = 0; !
]
]

L)

for(iyt i = 0; i < sides.length; i ++) {
?rimeter += sides[i];
}

g return perimeter;

extends

public %elass Rectangle extends Polygon {

(double Ig g:h, double width) {
<P sufer (new doubld(4]) ;& .. 4 -
] width;

public clpss Trianglg extends, Polygon { g
Triangle (double si , double si , double s¥de3) {
.9 super (new doubl ) ;

sides[0] = lenglBs sides[1] = width; sides[0] = sidel; "sides[1l] = side2; sides[2] = side3;
sides[2] = length; sides[3] = Wldth" } — == ,-( 2
} o

{ return sides[0] * sides[1l]; }

double getArea() double getArea() f{
=0 )+ HeET e Totnula «/ T ZT <]
déuble s = getPerimeter() x 0.5;
double area = Math.sgrt (
oSk o (v S sides[O]é* (s — sides[l]) %= (s — sides[2]));

return area;
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A polymorphilk ‘l" U public abstract class Polygon {
. / + double SJ.aes;
getPerlmeter() ’ e 0 Polygon(double[] sides) { this.sides sides

getArea ()NW evoid grow(l) {

for(int i = 0; i < sides.length; i ++) { sides[i] ++;
5); /* polymorphip ] 4 L
. z 2 72 *double getPerimeter() {
getPerlmeter() 14 “ L double perimeter = 0;

. 45 for(int i = 0; i < sides.length; i ++
etArea () ) P perimeter += sides[i];
}

return perimeter;
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Polymorphic Collection of Polygons ol K-

public abstract class Polygon {
double[] sides;
Polygon(double[] sides) { this.sides = sides; }
oid grow()
for(int 1 = 0; 1
}
double getPerimeter() {
double perimeter = 0;
for(int 1 = 0; i < sides.length;
perimeter += sides[i];
}
return perimeter;
}
abstract double getArea();

PolygonCollectQ} col = neg Poly pnCollector();
col.addPolygon (new Rectangle (3,/48)); /+* polymorphism
col.addPolygondnew Triangle(3,[4, 5)): /* polymorphi:

System.out .@%intln
/

Wgs.length; 1 ++) { sides[i] ++; }

R )
el .polygon's[O] .. getPerimeter ());

.Ng&ecReErTmetery () ) ;

. getPerimeter ());

.lgetPerimeter ());

Rectangle

e hﬁa& Rectangle

|/ COI .:)3 sides - 3
public class PolygonCollector { j 57: 7
Polygon[] polygons; PolygonCollector .

int numberOfPolygons;
- 3 Vg
Po.lygonCollector() polém ;) nop i‘_ 1 5
void addPolygon(PJOlygon p) {
polygons|[numberOfPolygons] = p; numberOfPolygons ++; POlngI'IS N 5o

}

void growAlI() {
for(int i = 0; i < numberOfPolygons; i ++)
polygons([i].grow() ;
-—

-
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Polymorphic Return Type

public abstract class Polygon {
double[] sides;
Polygon (double|]

sides) { this.sides = sides; }

double getPerimeter() {

double perimeter = 0;

for(int i = 0; i < sides.length; i ++) {
perimeter += sides[i];

}

return perimeter;

}

abstract double getAreal);

Triangle

n = null; lbd
: if(sides.length == 3) {
D P new Triangle(sides[O] . sydes , sides[2]);

} Vd
else if (sides.length == 4)/{
P newlRectangle(side;'[O], sides[1]);

S to vefurr]
[ valol <! e '2';> s T
Mroid grow(Polygo p.grow(),

void grow() { System.
for(int i = 0; i < sides.length; i ++) { sides[i] ++; } System.
! System.

System.
con.grow

out.println
out.println
out.prantin

ou

PolygonConstructor con =
double|[]
System.

recSides =

;

System.ouft. prlntln

{3, 4

new Polygonc;nstructor(),

instanceof Polygon);
instanceof Rectangle) ;
:.nstanceo:’ Triangle)

getPerimeter () )4%%

=

fer- /-

con. getPolygon

.println(p instanceof Polygon); V'
.println(p instanceof Rectangle); X
.println(p instanceof Triangle); V'
.println(p.getPerimeter()); /+ 12.0 */
.println(p.getArea()); /+ 6.0 =/
)i
.getPerimeter()); /+ 15.0 =/

(triSidesi;

Recfangle

sides I /-\zli
p7A

Triangle

Si

des

Cam

KT By

°




Lecture 6
Part B

Interfaces



Representations of 2-D Points: Cartesian vs. Polar
Leel: Towanl, suzh Leturmr
Cartesian System Polar System #o agm {m/tlelsy
W&M
—

r * sin(phi)



Recall: sin30° = § and cos30° = - /3

. =
Example: Cartesian vs. Polar 2,
s 2

\'/ 2 - sin30° <{(a| =

7 sl

I 2a - c0s30° = @
We consider the same point represented differently as:
e r=2a,y=30° [ polar system ]

e x=2a-c0s30° =a-\/3, y=2a-sin30° = a [ cartesian system ]



Taolee wed 64 & Smtchp
Interface vs. Implementations
* Math. sgrt(3

double A = 5;

double.X = A

double’ Y A; ;‘mm Md W‘%t

pnew CartisianPoint (X Y), /PT olymorphlsm */
getx () + ", " +(0) gegY() +."");

o) new PolarPoint (2 * A, Math.toRadians @

print("d(" +

implements Point {

st

double y) {

private double x;
private double y;
public CartesianPoint gdouble’x,
this.x X; ' 4

this.y Vi
getX () { return x; }
getY()j{ return y; }

}
public double
public double

}

ot = -Zn/lt(

x 12 3ef'l()x

CartesianPoint

public class Pol!rPoint 'Eelements Point {
pr:.va € double vh1
publlc PolarP01nt(doub1e 5y

his.r = r;
thls phi = phi;
pub11c doub eﬁgetX()
public doublel getY()

_x

Valrd

'[zqetYO

PolarPoint

I (¥ Point p r /D |
y S phi | 397
(a' \/gv a)
L
2(/1 - 2a - sin30° = [a]

2a - c0s30° =

\ implements
v

d]uble

{ return Math.cos(phi)
{ return Math.sin(phi)




Lecture 7
Part A

Generics in Java -
General Book: Storage vs. Retrieval



names~—3 | | |[ee o | | | |

General Book

records—Y [ [ Jee o« [ T 11 Supplier

public class Book {
private String[] names;
private Object [] records,

/e add a name- record

Date birthday; String phone
Book b; boolean isWednesday
b = new Book () ;
phoneNumber = "416-67-1010"}

ladd | ("suveon®), QhoneNumber
6 §birthday =, new Date ( 1375 4, 10) o
7 Ibladd | ("Yuna", pirthday) ; %Qf Z\/’.
X 8 QisWednesday = ¢ £ Wt ST.
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General Book: Retrieval from a Polymorphic Array lo fl

oA

g‘f‘vﬁ;ié Lwc?’%a;)
Moﬂm Sk Yoo

Date birthday; String phoneNumber;
Book b; boolean isWednesday;

b = new Book(); v
phoneNumber = QSIS ; mJ”J

b.add ("Suyeon", phoneNumber) ;
birthday = new Date (1975, 4,
b.add D, G ;
isWednesday = b.get ("Yup

ONOOOTPA~,WOWN —

2 objett_eIpsA : oo (95t) bue
.get ("Suyeon")| instanceof Date
y =




General Book violates |Single Choice |Principle

Object recl
Object rec2

new. C1(); b.add(..., (recl);
new'C2(); b.add(..., rec2);

Object recli00

Object rec = .‘get("Jim"); v Re‘l'l"ievals

if (rec instanceof Cl1) { ((Cl) rec).ml;

\__~7poent
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Object @ b.get (&-Frmi) ;

IE (rec instanceof C1) { ((Cl1) rec).ml; } W

- L _] 7 3 L] . -~ o~ N r VARV Y Y. WA\ AN
ST I LT\ e CT IS caiiCer ™ Crvu )/ mmmcrvu/reT) .uu.uu,|}

2ke FCvl mmad o)) S - - -3 o rei ol
What if a new type|C101|is introduced? At ,g/?PA

What if type C100 becomes obselete?




