Java nowa 1 n1dIn
('R ?7Nn) N7'nn 0'pwIn (5 190N Y'Y

211 NIN'T
N'OW NIN'T

avnnn 'v1n'7 190n na
2'AN 7N nu'oNanIN



DI'N 0TO 7V

N7'NN D'pPYIn
[Iva'n 7y
NI'NIIX-10

7V9nn — AIX'V NN

Java nowa 1 n1dIN
2'aN 70 nu'oNanIx



N7'NN PYan

7YIN ' TAN7 DNV NIR?NL PO0N A YWPNT7 '
DN (pwnn interface)

NYVYN PYINN N2 L|'PN N12IN NIN'S )'7nN2
NIN'ON 1'7nN N'7'NN2

7IPT XIn DN7Y D'NNWN DN TN 72mm D
X7 7WIN NI0 MY D'INK DY2ITINN

, 790N T¥A [N TIZN NAMD7 0'02 NIINN DT PYIN
,NIP70 TY [N NIYNTI NIYZI90 NN Unn'y
win'mi NI X77 (07 X1p) niyiva vnnuny
Nn7Y

Java nowa 1 n1dIN
2'AX 7N Nu'oNANIN



TIV'N Nrya vin m'x!

NI770 TYA

790N TX]

Class Supplier

java. lang.Chject
L—Supplier

Supplier.html

Method Summary

static woid

do_somethinig ()
Documentation for do_something goes here.
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public static void main(String [] args)
Supplier.do_something() ;

}

{

public static void do_something () {
// doing. ..
}

Client.java

Supplier.java

Java nowa 1 n1dIN
2'AX 7N Nu'oNANIN



Java -1 C n'pwin

N'N DN D'PYWINNI NIRY-790 'NI1INA N1DIN N2IWN 7¢ Naani NINn
N1IITIN NIDIN NANDA TIO! |AX

X0ANN 'K (.h) AN wyapa vin'y "y awim pwinn C nowa
NIDNNN 72V1L,INIXK WXI'Y DT KN Pre-processor n ,NNdnn NSva
INI"A7'V DX qIDXY7

NITYL) TIV'AN ¥alza win'y "'y pwin 1'Tan? [N Java noswa
NTANN TWX N9YIA 2'D1) DA 7YInNn DX XLAT [N D7INI (javadoc
INI"APZY DX 92IX

:C mnn?
(header files) nnnp wyap 'k Java-a =
N2 WIM'WN 197 NIYZA19 7V XN NI 'k Java-a =

Java nowa 1 n1dIN
2'AX 7N Nu'oNANIN



(Interfaces) n'pwan

a¥'Nn (NP7NN7 NniTa) N9WA '1'aNN N127A KIN pYInn
VWOIN DIN] 0I9'V

170 ,019'07 I'N'Y D'MIIAY D'NNY 2V NNNXN 700 puinn =
DUIN'M X77 — TA72 0'DNwN NN DX 71 KIN

7WUIn 7V 0'M'Don 90N NN L|'PN 1IN NIN'S )'7nN2
NX'"' 790NV NWI

INI'APYI NIDNN NOYA 21 KIN pwann Java aw [11'n
:D'N2N NN DX D'72271 IR QTN 'y N9ON)

(T2%2 pwIana 19NN) NIP7N TIPA NIY'Ma =
PYUINN WUIN'M7 20N TN N71y9 Uoln W' 7907 =

Java nowa 1 n1dIN
2'AX 7N Nu'oNANIN



NYIN' £ D'pwin

Java 7w nuint 02100 2703 0'pwInad NIRTY? 'R ,NYTY

abstract 7w '019 Nnd PwInN axin 0N Java 'onipa
N7 IYPN NNYT? DZ7IRE (00PN Jwnnd Th7'w Xwn) class
7272 "DV KIN

'ON' 'S 7V N1DIN NDWN [ID'N 7W YW D'PWIN TN71 X
NIP7-790

NIYNN NNNO9NA PYINN YW IMIA'wN 7y Tyl 07 wipn
NOIYNI DAY D'2ADIN |2

Java nowa 1 n1dIN
2'AX 7N Nu'oNANIN



Point 112y pwan :n'¥arum

NOIYNNY V7NIN ,NIDIN NOIYN 72V NTIAY Nya

--I Point 02’270 N (ARwn |'2) 2170n

"y Java Nowa Ni7nnd iwnim' 17X 0'an)
NIIX2 DY D'NNON

DDOIN PWIN VIAR? W' NTIAYN N7'NN 197
IPoint x1j7'w Point np'7nn?

Java nowa 1 n1dIN
2'AX 7N Nu'oNANIN



|Point pwinn

(public methods) no™ia'xn o'NNYN NX 7'Dn pwann
(071> NX N1DNA X7) NnYEIAann AR7NNN 790NV

NITY 7'ON1 12'N1 D'M1Q'Y DI'RY D'NNY 701 12'K PYInn
(public niITy X7 D)

D'N1] 7' 12'N PYInn
static niImimn 750 'R pwInn

) interface 7w nimnnn NX 1'% X 'K Java noswa
NIN'N )IX7 DRT D'WIY IR 071X public

Java nowa 1 n1dIN
2'AX 7N Nu'oNANIN



IPoint

package il.ac.tau.cs.softwarel.shapes;

public interface IPoint {

/** returns the x coordinate of the current point*/
public double x();

/** returns the x coordinate of the current point*/
public double y();

/** returns the distance between the current point and (0,0) */
public double rho();

/** returns the angle between the current point and the abscissa */
public double theta();
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/** returns the distance between the current point and other */
public double distance(IPoint other);

/** returns a point that is symmetrical to the current point
* with respect to X axis */
public IPoint symmetricalX();

/** returns a point that is symmetrical to the current point
* with respect to Y axis */
public IPoint symmetricalY();

/** returns a string representation of the current point */
public String toString();

/** move the current point by dx and dy */
public void translate(double dx, double dy);

/** rotate the current point by angle degrees with respect to (0,0) */
public void rotate(double angle);
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/** @abst °  lor . |oR| this OR| — » |OR .
*/ this ° this X this ~ X
> e > °
| X X |
public interface IPoint {
y this
/** returns the x coordinate of the current point @abst ' * /
public double x(); TR
y S
this
/** returns the x coordinate of the current point (@abst retfe © */
public double y(); >
X
y S
) . this
/** returns the distance between the cutrent point and (0,0) @abst | g -  */
public double tho); L >
X
Y tr;is
/**¥ returns the angle between the current point and the abscissa @abst */
public double theta(); cSret
X
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public double x();
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/** returns a point that is symmetrical to the current point

* with respect to X axis */ yI e
o%re
public IPoint symmetricalX(); | —
o this
/** returns a point that is symmetrical to the current point Y
* with respect to Y axis */ this ‘ $ret
(o} ©
public IPoint symmetricalY(); ‘ nip'sn ‘ —
/** move the current point by dx and dy */ d tr?.is
. . . $prev(this) dy
public void translate(double dx, double dy); S— X
/** rotate the current point by angle degrees with respect
* to (0,0) */ t.h.is' ““““ angle
public void rotate(double angle); e Sprev(this)

NITI?O
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public class Rectangle |{

private IPoint topRight;
private IPoint bottomLeft;

/** constructor using points */

public Rectangle(IPoint bottomLeft, IPoint topRight) {
this.bottomLeft = bottomLeft;
this.topRight = topRight;

/** constructor using coordinates */

public Rectangle(double x1, double yl1, double x2, double y2) {
topRight = ??77;
bottomLeft = ???7;

Java TTOUI T10mM
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/** returns a point representing the bottom-right corner of the rectangle*/
public IPoint bottomRight() {
return ?227;

}

/** returns a point representing the top-left corner of the rectangle*/
public IPoint topLeft() {
return ?7?;

}

/** returns a point representing the top-right corner of the rectangle*/
public IPoint topRight() {
return topRight

}

/** returns a point representing the bottom-left corner of the rectangle*/
public IPoint bottomLeft() {
return bottomLeft

}
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/** returns the horizontal length of the current rectangle */

public double width(){
return topRight.x() - bottomLeft.x();

)

/** returns the vertical length of the current rectangle */
public double height(){
return topRight.y() - bottomLeft.y();

)

/** returns the length of the diagonal of the current rectangle */
public double diagonal(){
return topRight.distance(bottomLeft);

)
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Rectangle niTizo winm

/** move the current rectangle by dx and dy */

public void translate(double dx, double dy){
topRight.translate(dx, dy);
bottomLeft.translate(dx, dy);

/** rotate the current rectangle by angle degrees with respect to (0,0)
this command does NOT preserve the perspective of the rectangle
*/
public void rotate(double angle){
topRight.rotate(angle);
bottomLeft.rotate(angle);
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toString

/** returns a string representation of the rectangle */

public String toString(){

return "bottomRight="" + bottomRight() +
"\tbottomLeft=" + bottomLeft + &
"\ttopLeft=""' + topLeft() + < toString 7 nx"p
"\ttopRight="' + topRight ; — IPoint 7w

AWAY II0T9IX IX System.out.printin n'xja1on TWKD
IN String 11'RY DXY VINIATKRD D72 (F) NITNNAN
7W 2IY'NN NRXIN 7V 07019 DN — '2'0'NMI9 019'0
DXVN INIX 7w toString nTIinnn

N'N NNIXY N7Nnn 7w owoinn 2¥nn NX Nax' toString
NOWON N'Y71I9 NIT - NIXNN
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/** constructor using points */

public Rectangle(IPoint bottomLeft, IPoint topRight) {
this.bottomLeft = bottomLeft;
this.topRight = topRight;

j 20T UIM'a Ni'NYyan an

/** returns a point representing the top-right corner of the rectangle*/
public IPoint topRight() {
return topRight;

}

/** returns a point representing the bottom-left corner of the rectangle*/
public IPoint bottomLeft() {
return bottomLeft;

} 201l
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Rectangle r = new Rectangle(...);
[Point bl = bl.bottomI_eft();
bl.translate(10.0, 0.0);

_

bl

\\\\\IFIWmﬂ:
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s N abIBYablk

' width() wmma ara 1'x nr

Rectangle r = new Rectangle(...);
NITINN NIANINNN D 1% D'
[Point bl = bl.bottomLeft(); X TT DR PN X7 0T

topRight TizTIzn
bl.translate(10.0, 0.0);

System.out.println(r.width()); // returns -5.0

i w
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/** @inv bottomLeft().x() < bottomRight().x()
) @inv bottomLeft().y() < topLeft().y()
*

public class Rectangle {

.'N122 DA V'S NlT Ni'N'ya

[Point bl = ... ;

IPoint tr = ... ;

Rectangle r = new Rectangle(bl, tr);
bl.translate(10.0, 0.0);
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public class CartesianPoint/implements [IPoint {

private double x;
private double y;

public CartesianPoint(double x, double y) {
this.x = x;
this.y = y;

}

public double x() { return x; }

(tradeoff) [Txn o'y
ATl DI |2

NINWIY NN
DI7N NOSIN NTYWD
INT NDOIN X [INDTA
nwn

nwninnvy Niidn

DI7N NDOIN N'¥7119)

QYN AT NYIIT X
N 'oa

public double y() {returny; }

public double theta() { return Math.atan2(y,x); }

public double tho()  { return Math.sqrt(x*x + y*y);  }
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// this works also if other is not CartesianPoint!

public double distance(IPoint other) {
return Math.sqrt((x-other.x()) * (x-other.x()) +

(v-other.y())*(y-other.y()));

public IPoint symmetricalX() {

return new CartesianPoint(x,-y);

public IPoint symmetricalY() {

return new CartesianPoint(-x,y);

}

public void translate(double dx, double dy) {
x += dx;
y +=dy;
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public String toCartesianString(){
return "(x="+x+ ", y="+y+")";

|Point pwannn p7n na'x

public String toString(){
return "(x="+x+ ", y="+y +
", ="+ rho() + ", theta=" + theta() + ")";

; IPoint pwannn pn

public void rotate(double angle) {
double currentTheta = theta();
double currentRho = rho();

x = currentRho * Math.cos(currentTheta+angle);
y = currentRho * Math.sin(currentTheta+angle);

Java nowa 1 n1In 37
2'AX 7N NU'oNaIX



PolarPoint



http://images.google.com/imgres?imgurl=http://www.oilonice.org/press/screengrabs/POLAR.jpg&imgrefurl=http://www.oilonice.org/newsroom/presscenter.php&h=1050&w=1193&sz=96&tbnid=__lMl85I3Q6jKM:&tbnh=132&tbnw=150&hl=en&start=2&prev=/images%3Fq%3Dpolar%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DDVXA,DVXA:2005-13,DVXA:en%26sa%3DN

public class PolarPoint|implements IPoint {

private double r;
private double theta;

public PolarPoint(double r, double theta) {
this.r = r;
this.theta = theta;

)

public double x() { return r * Math.cos(theta); }

public double y() { return r * Math.sin(theta); }

public double tho() { return r; }

public double theta() { return theta; }
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public double distance(IPoint other) {
double deltaX = x()-other.x();
double deltaY = y()-other.y();

return Math.sqrt(deltaX*deltaX + deltaY*deltaY);

public IPoint symmetricalX() {
return new PolarPoint(r,-theta);

h

public IPoint symmetricalY() {
return new PolarPoint(r, Math.PI-theta);

)
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public void translate(double dx, double dy) {
double newX = x() + dx;
double newY = y() + dy;
r = Math.sqrt(newX*newX + newY*newY);
theta = Math.atan2(newY, newX);

public void rotate(double angle) {
theta += angle;

Java nowa 1 n1dIN
2'AX 7N Nu'oNANIN

41



public String toRadianString() {
return '""theta=" + theta ;

h

public String toDegreeString() {
return ""theta=" + theta*180.0/Math.PI;

j IPoint pwanan 27n n1'x

public String toString() {
return "(x="+x() + ", y=" +y() +

" ="+t + " theta="" + theta + n)n;

IPoint pwannn p7n
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PolarPoint polar = new PolarPoint(Math.sqrt(2.0), (1.0/6.0)*Math.PI);
// theta now is 30 degrees

polar.rotate((1.0/12.0)*Math.PI); // rotate 15 degrees
polar.translate(1.0, 1.0);

System.out.println(polar.toDegreeString());

CartesianPoint cartesian = new CartesianPoint(1.0, 1.0);
cartesian.rotate((1.0/2.0)*Math.PI);
cartesian.translate(-1.0, 1.0);
System.out.println(cartesian.toCartesianString());
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IPoint polar = new PolarPoint(Math.sqrt(2.0), (1.0/6.0)*Math.PI);

// theta now is 30 degrees

polar.rotate((1.0/12.0)*Math.PI); // rotate 15 degrees

polar.translate(1.0, 1.0);

System.out.println(polar.toDegreeString()); // Compilation Error

IPoint cartesian = new CartesianPoint(1.0, 1.0);
cartesian.rotate((1.0/2.0)*Math.PI);

cartesian.translate(-1.0, 1.0);
System.out.println(cartesian.toCartesianString()); // Compilation Error
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IPoint polar = new PolarPoint(Math.sqrt(2.0), (1.0/6.0)*Math.PI);
// theta now is 30 degrees

polar.rotate((1.0/12.0)*Math.PI); // rotate 15 degrees
polar.translate(1.0, 1.0);

System.out.println(polar.toString()); // Now OK!

IPoint cartesian = new CartesianPoint(1.0, 1.0);
cartesian.rotate((1.0/2.0)*Math.PI);
cartesian.translate(-1.0, 1.0);
System.out.println(cartesian.toString()); // Now OK!

IPoint point = new IPoint (1.0, 1.0); // Compilation Error
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7YIN 019'0n (D'INYN) NIM9N Java 2 V' TAN7 N1

NX NIYNNNN NIRP7NNM 0'MYY7 NN 719 1722 17X NIMoN
7YUinn

NTAINY D'NNY 70 YINN DITYA 7'Y5N07 N'fN' [N N7R DXy 7Y
InXYy pwina

D'AXY [N X7 N1 X701 'X12 DN7 'TANT I0OK ,NITY 'K D'/pPwInY

"TD PWINN 019'0UN DINWN ' TaN? (JN"N 732) 7Thwl N1dIN Namda
INIX 7¢ win'mnl ynnwnn Tign |2 D700 DX NN 700 D¥NY?
nipnn
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X

NIONX — NII9NN NNYNN

N'"19N7 PWIN 019'0UN N'™195N YW NNWN YXa7 [N X7 I
N?7Nn 019'un

CartesianPoint cartesian = ...
IPoint point = ...

cartesian = point ;

V] point = cartesian ;

V1IN
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NI'Y72197 D'VINIAX NNAVN

NTNINN NAYA NNNON N'¥21197 VINIAAXK NNAYN
(Implicit assignment)

("TXRILPRN TVNTBN") AVNIDD NAWINY 0N 7Y 1DV
7V MIMN NINYNN) 711190 10NN 1IN DYIN
(nonnn

N7X N'"19N 019'0N NINYN NI'NT 2N X7 "ZRIVPZRN 10NTON =
N'19N 019'UN (2N NXRXIN) INW?D 1072 N7 710

DTIPN QZYNN NNYNN 7707 NNY¥N 0'0INIAN NNAVN

TIZ DX 7V PWIN 019'0N D"7N119 D'0INIAND WIN'Y
nip'?n
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void expectPoint (IPoint p);
void expectCartesian (CartesianPoint c);

void bar () {
IPoint p = new CartesianPoint(...);
CartesianPoint ¢ = new CartesianPoint(...);

Mp = c;
expectCartesian (c) ;
M expectPoint (c) ;
expectPoint (p) ;

X| expectCartesian (p) ;
}
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void foo (IPoint p, SmartPoint smart, CartesianPoint c) {

IPoint localP;
SmartPoint locals;
CartesianPoint localC;
localP = p;

localP = smart;

localP = c;

locals = p; // ERROR
localS = smart;

localsS = c; // ERROR
localC = p; // ERROR
localC = smart; // ERROR
localC = c;
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11210 wIn'win NNy NX nnw''n Rectangle np7nnn
7wIna

o19'02 NI'I7N 'R N7w niTiNnnl Rectangle np7nnn
7W1IN1 71 XX 70192 2AMin 1wy e [y Dimipan

NX' [ATA 72VU9IN ATINN IT'R VTN 'K, TIZN DA Nya

MNI'TN NIA'YN (1210 'Y XM At 719'N nv7nnn
"nnin" nwxpaon nx wioa yr'w [ (dynamic dispatch)
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(NI'NOIX-27) O7'9IN'7I9

INDAIT?
/** move the current rectangle by dx and dy */
public void translate(double dx, double dy){
topRight.translate(dx, dy);
bottomLeft.translate(dx, dy);

b

NN YNN (DITRA) translate nTimn 1T YT NA'R 270 NanD
"'y D'WANINN D'Myyn 7w translate 0 nfan ity nuTe X0 72N
bottomLeft -1 topRight

D'7WIN ,NIP7NN N1"OXN NIIDNN .polymorphism nxa @ 1t nadn
NITYI DTN DY ,0NWUN  NITINN
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AND 7wUn?) Nip7n v N oromtion 77
70 712y NT91 AN NE7Nn 2IMdY7 (]AM np7nnn
(NTIPI 117w DAPNa) N'0YAIR NRINN 7Y 10

NX NYNNNY np7nn 75 oy TIay? yTI' 17 [a7mn
IPoint pwinn

NI7nn oy DA nTIA? ndNy Rectangle np7nnn
7YUINN DX Iwnn' [0 TV 72) 1an21 X7 Ty
(IPoint
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IPoint tr = new PolarPoint(3.0, (1.0/4.0)*Math.PI);

// theta now is 45 degrees
IPoint bl = new CartesianPoint(1.0, 1.0);

Rectangle rect = new Rectangle(bl, tr);

double diagonal = rect.diagonal();
System.out.println('"Diagonal of rect is: "' + diagonal);
rect.translate(l, -2);

System.out.println(''Diagonal of rect stayed: "' + diagonal);
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pointArr
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IPoint [] pointArtr = new IPoint[3];

pointArr[0] = new SmartPoint(1,2);

pointArr[1] = new CartesianPoint(1,3);
pointArt[2] = new PolarPoint(1,0.5¥Math.PI);

for (IPoint point : pointArr) {
point.translate(1.0,2.0);

} _

Java nowa 1 n1dIN
2'AX 7N Nu'oNANIN

NONA YN AT 71D Ny
"Mn1"n translate n

58




ANTAIR) AR LN

(ANI' IX 09X) D'PWIN NND WNN7? N712' NNX N7 NN

7¥ MmN/ va'n XLaN D'PYINNN TR 7D DT NZNa
nP7NNN

Serializeable ,Cloneable ,Comparable =

INTA) NITINN 7W D¥XAIXN 1901 770 1012 N8 D'pwan?
(nNx 975

7Y1n 019'0N N'19N )IN7 N'VYI NP7NN 7Y Nnwn
NNINY MIDNN YN 2V np7nnn 7¢ a70n0 ninn ,nmny
(narrowing) pwann Xvan
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public interface I1 { public class C implements I1, 12, I3 {

public void methodFromI1(); public void methodFromI1() {...}

! public void methodFromI2() {...}

public void methodFromI3() {...}

public interface I2 { public void anotherMethod() {...}
public void methodFromI2(); }

public interface 13 {
public void methodFromI3();
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public void expectingI1(I1 i) {

//...
i.methodFromI1();

[/ e

C ¢ = new C();

expectingl1(c);
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NNIT NIX] TIAY'Y TIR 2IND7 NIR77 TWONN DXNIXN 7YWin
D'790 7W 21T |1IAan 11y

NTN NT TIKNN DY NI'N7 DMWY D'}W790n

INNAIT?

N1 Java 7¢ NIPNN N'MI90N NP90NY DN DRINI 1aN]
UNXIN 12N2IY NI'Y71I9 NITYA DNAXN DX 'Y

D'IN1 N1QN MAXN [''NM7 12D NANDIY NN7AI9 NYTI 'R
?21Nw'7D 019'un

NX 7nn Comparable PWINN NX WNN% 0N2AXN 7Y
NIAITA NXIIYN NYONRNN compareTo NTINNN
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(factory design pattern)



AIN'V NN 72V 07N Nnd

NIIDNA NXIO [I2'N N'WAT 721 |NND X' AIX'Y NAAN
.D'MYY NN

7V NIY7 'O NIZ7NN NNA7 T¥'D NIXRNDN AIX'Y NNAN
.MININ NYTN

770 D'UNNNYI 12 WNNwn? w'w 7% N1an nposon
.N'1DNN

J10WNN 7D 7w n1ann NIX DORNN KXY
.0"9'X¥90 D'NNNYN NOIXNN X7
DIP7NN "2 YR NTENNN

ATIVI TN77 |N"Y ,0110NN1N 7W 120N |1I'01 NNXNN
.N1DIN '0TINN "2 NMIYPNT
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:bottomRight nTimnal 271 np7nnn 7w 'x122 D™

/** constructor using coordinates */

public Rectangle(double x1, double y1, double x2, double y2) {
topRight = 777
bottomLeft = ???7;

h

/** returns a point representing the bottom-right corner of the
rectangle*/

public IPoint bottomRight() {
return ??7?;

h

7YUINT D7IRI,NTIRI 7 'N1Q V'OINT AKX N7RUN 'IN'0 DIpna 11D
NN D91 1IX N'UYZAIRZ NP7NN 7w 'K1a 7w 0w |''¥1 ONI 'R 'R [Point
'TIPTIRI 2N "2 NI7nn oI
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NTINNN DX [Point pwina 212 IYKRA |1I'0)
NNX 702 wninn WK [Point createPoint()
N'TNN?I NWTN AT X' Diwnnnn Nignnnn
NNIN

2V NNIX 7von? v ATINNA wnnhwn? 'O ava
X7 TIv Rectangle 7w 'x122 ,000 N¥Nw DMmyy
NTIPI QX NXN
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J'OVO0D NTINNN NX T2 Y 1'0)
static IPoint createPoint()

NI'OLO NITINN D'PYIN] ' TANT? [N X7 AW

Gy

RY
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D'7Y9N1 wIn'y
(factory design pattern)

(N'VLO "7IN) NTINN 7ONY ,NP7NN YTA)
NIYTN NITIRI ' TAN7 2 NT'RONY

NTY n'nn X'l (factory) 7von napn 1t N7 nn
Rectangle np7nna

][A7 7w '019'0 NI
IPoint tr = new PolarPoint(3.0, (1.0/4.0) * Math.PI);
IPoint bl = new CartesianPoint(1.0, 1.0);
PointFactory factory = new PointFactory();
Rectangle rect = new Rectangle(bl, tr, factory);
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public class PointFactory ({

public PointFactory (boolean usingCartesian, boolean usingPolar) {
this.usingCartesian = usingCartesian;
this.usingPolar = usingPolar;

public PointFactory () ({
this (false, false);

}

public IPoint createPoint (double x, double y) {
if (usingCartesian && 'usingPolar)
return new CartesianPoint(x, y);

if (usingPolar && !'usingCartesian)
return new PolarPoint (Math.sqgrt(x*x + y*y), Math.atan2(y, x));

return new SmartPoint(x, y);

private boolean usingCartesian;
private boolean usingPolar;
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public class Rectangle {

private PointFactory factory;
private IPoint topRight; Rectangle np'tnn"% ' ny>

i IPoint b Left;
private Lot bottomLets Y25 nTI7IN NP7NNa NN

/** constructor using points */

public Rectangle(IPoint bottomLeft, IPoint topRight, PointFactory factory) {
this.bottomLeft = bottomLeft;
this.topRight = topRight;
this. factory = factory;

}

/** constructor using coordinates */

public Rectangle(double x1, double y1, double x2, double y2 , PointFactory factory) {
this. factory = factory;
topRight = factory.createPoint(x1,y1);
bottomLeft = factory.createPoint(x2,y2);
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29TV D'7Y9N] WIN'Y VITN

NIX 1172V X7 OXD DTN 21 72090 2 NITh wr 1'YOy N
?017n% Diznn N'van

[l1AN DY 2NN YIN'Y? NTvImn N7 np'nn XN AMmn np7nn =
I2ND1 DIVYI 1I2ND] N2DYW NITI

DA nwnwn [Point pwann 7w nip'? nnirn 7y qon a7nn np7nn =
(N7'972 N'DIN 7UNn? — 01 X7 AXV'Y) WY X 197D 7190

[11an NX 1'DN7 0MxY 19X DN Rectangle np'7nnn ninipY? =
NIZOYNNN NX DNN NDOIN 79NN Np7nn .Win'y7 M NiTipin
(NLWOSN2 NYA9) N7X D'VI9]

N'"M90 ANN7 Y'Y YT |2 772NN DX U'ATN D'7Y9N1 WIn'Yy =
U NNAIT?) D'YINTMN NINT .DNPY79NX ANDY7 W'y yT'N Nniv?
N'XIIATOAIE NTA 70 ORI DYIT AN (DTIZIN 01910
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DY DY D'NI]
(named constructor idiom)

NN'NN NNIX DY "D'X12 0MYN7" "D V9NN 7¢ 70N INIK] UNNY)

AIX'"2 DA N7'Y' NIxa 7907 nyTir SmartPoint np7nnn :ntxarom
|N" X7 ') 'TOO? AIX" 21 72 N 'R1AN D7IRI .01 21X DAL 'TOOR
(NN'NN NNIX DY D'X)2 0'NYNY

1727'w createCartesian -1 createPolar nimimnn nx np'7nn% qron
D'AIN'"N Y NYRZIANN DTN NIY'Y NN

NI1j77 72 .'0197 'X12N DX 1901 DX 7WU NN0N'ON DX WIATNT 1)
UNNYN KIN 1AW 2X"7 yTIn DA% 220 0Tz axe'? 1 X7 1on
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/** Default Constructor for private use */
private SmartPoint(){

)

public static SmartPoint createPolar(double r, double theta) {
SmartPoint result = new SmartPoint();
result.r = r;
result.theta = theta;
result.polar = true;
return result;

public static SmartPoint createCartesian(double x, double y) {
SmartPoint result = new SmartPoint();
result.x = x;
result.y = y;
result.cartesian = true;
return result;
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