NavenioTigio KpATNG
TuAHa EmMoTAPNG YNOAOYIOT®OV

HY-252 - OVTOKEVTPIKOG MPpOoypaHHATIOHOG
BaociAng XpioTto®idng

Mpoodog (3 wpeqg)
Hupepopnvia: 06 AnpiAiou 2002

OvopaTEN®WVUHO:
Ap1OpoGc MnTpwou:

Aoknon 1 (6 povadeq)
OewpnoTe TIG TTapakdTw kKAdoelg Java

public class Wide {
public int a;
public Wide(Q { a =1; }
3 public int getAQ) { return a; }

public class Narrow extends Wide {
public int a;
public Narrow() { a = 3; }

3 public int getAQ) { return 2 * a; }

Mola gival n £€£000¢ TOU TTAPAKATW KWOIKA KAl YIATI?

Wide wide = new Wide(Q);

Wide wideNarrow = new Narrow();
Narrow narrow = new Narrow();
System.out.printin(wide.getAQ);
System.out.printin(wideNarrow.getA());
System.out.printin(narrow.getA());
System.out.printin(wide.a);
System.out.printin(wideNarrow.a);
System.out.printin(narrow.a);

AuUon: The printIn() statements print the following numbers:
1

6 (uses Narrow's getA() that overrides Wide's)

6

1

1 (uses Wide's a)

3 (uses Narrow's a that showdows Wide's)




Aoknon 2 (10 povadeqg)
OtwpeioTe TN dNAwon: Object o = “abc™;

H kAdon Object BpiokeTal 0TV KOPUPH TNG IEPAPXIAG OAWV TWV KAGCEWV.
KaBe GAAn kAdon, ouptrepIAauBavouévwy Kal autwy TTou opidovTal atrd Tov
TTPOYPAMMOTIOTH, €ival atrdyovog TnG. 2tnv kKAdon Object opiletal Kal
uAoTrolgital n Bacikry CUPTTEPIPOPA TTOU TTPETTEI va £XEl KABE KAGon oTo Java
ovotnua. Mepikég ammd  autég  TIC PaoikéG  pEBOdouG  eival N
equals(Object), T1ou oOuykpivel av dUO avTikeiyeva eival idia kal n
toString() 1ou emOTPEPEl TNV avaTTAPACTAON TOU QVTIKEINEVOU OE HOPYN
oupBoAooelpdc.

1. TNa k&Be pia atrd TIG EVIOAEG TOU TTAPOKATW TTPOYPAUMOTOG, AVAPEPETE AV
Ba oupBei AdBog Katd TNV wpa TNG METayAwTTIoNG (compile-time error) kai
yIaTi.

2. Na 60eg atmd TIG TTAPAKATW EVTOAEG TTEPACOUV ETTITUXWS TO OTABIO TNG
METAYAWTTIONG, AVAPEPETE AV TTAPAYETAI exception Kal yiaTi.

3. Na 6o0ec amd TIG evIOAEC TOU epwThPATOG 2 dgv TTapayeTal exception
Bpeite TO ATTOTEAEOUG TOUG.

a. boolean b = o.equals(“a, b, c”);
b. char c = o.charAt(1);

c. Object 02 = b;

d. String s = o;

e. String t = (String) o;

f.c
g-c

t.charAt(1);
t.charAt(3);

Auon:

Epwtnua a

a. Valid

b. Method charAt(int) not found in class jJava. lang.Object
c. Incompatible type for declaration. Can't convert boolean to
jJava.lang.Object

d. Explicit cast needed to convert java. lang.Object to
jJava.lang.String

e. Valid

f. If c is considered not defined invalid else valid

g. If c is considered not defined invalid else valid

Epwtnua B
c=t.charAt(3);0
jJava. lang.StringIndexOutOfBoundsException

Epwtnuay
t O abc
c O a




‘Aoknon 3 (40 povadec)

O Java [lpwrtdpng, civar evag apxdpiog TIPOYPAMPATIOTAG TIOU  €XEI
dnuIoupynoEl TIG TTAPAKATW KAAOCEIS Kal PHEBODOUC yia TNV avammapdoTacn
YEWUETPIKWY OXNUATwV (Bewpeiote O1T1 dn utrdpxel n kAdon Point2D
€QOdIOOPEVN PE TOV KATOOKEUAOTH avTIKEINEVWY Point2D(X: int,y:int)).

3.1 (16 HOVAdEG) ZUUTTANPWOTE TA KEVA OTOV TTAPOKATW OTEAR KWAIKA
XPNOIMOTTOIWVTAG HOVO TOV dIOBECINO XWPO TTOU 0ag diveTal OTNV EKPUWVNON.
Mo ouykekpipéva:
a. pdyte TOV KWOAIKO TOU KATAOKEUAOTH avTIKEIMEVWY (constructor) Tng
kAdong Rectangle
b. Ipawrte Tov KWAIKA OAWV Twv NEBGdWV TG dieTTagn¢ (interface) Shape
TT0U UAOTTOIEl N KAGon Rectangle

c. pdayrte TOV avTioTOIXO KWAIKA YyIa TIG uEBGdoug TNG KAGong Circle

// Shape models a two-dimensional geometric shape
public interface Shape

// getLocationOf() returns the shape®s location
public Point2D getLocationOf();

// area() returns the shape®s area
public double area();

// equals method returns true if the shapes are equal
public boolean equals(Object obj)

// Rectangle class models a rectangle shape

public class Rectangle implements Shape

{ private int length, width;
private Point2D toplLeft;
// constructor: given point is top left corner
public Rectangle(Point2D p, int long, int wide){

AUon:

topLeft = p;
length = long;
width = wide;

}
public Point2D getLocationOfQQ{

Auon:
return topLeft;

}
public int getLength(Q{

Auon:
return length;




public int getWidthQ{

AUon:
return width;

}
public double area(QQ{

AUon:
return (length * width);

ks
// equals method returns true if the two rectangles are
// congruent i.e., one can be picket up and placed
// exactly on top of the other. Think carefully!
public boolean equals(Object obj){

Auon:
if (! obj instanceof Rectangle) return false;
else return((length = (Rectangle)obj.getLength()
&& width = (Rectangle)obj.getWidth())
Il (dength = (Rectangle)obj.getWidth()
&& width = (Rectangle)obj.getLength())

ks

}// end of class Rectangle

// Circle class models a circular shape

public class Circle implements Shape

{ private int radius;
private Point2D center;
// constructor: given point is center of the circle
public Circle(Point2D p, int rad){

Auon:
center = p;
radius = rad;

}
public Point2D getlLocationOf(Q{

Auon:
return center;

}
public int getRadius(Q{

Auon:
return radius;

}
public double area(){

Auon:
return Math.Pl * radius * radius;

}



// equals method return true if the two circles are
// congruent i.e., one can be picket up and placed
// exactly on top of the other.

public boolean equals(Object obj){

AUon:
if (Jobj instanceof Circle) return false;
else return (radius = (Circle)obj.radius);

}// end of class Circle

O apxdaplog TTPoypPaUMATIOTHS Mg, Java MpwTdpng, £xel €TTioNG dNUIOUPYROEI
pia kKAdon ClientShapes 1Tou XpNnoIYOTIOIET TIG KAACEIG TOU UTTOEPWTHHOTOG
3.1.

3.2 (24 povadeg) YmoBéoTte Twpa Ot gioTte BonBoi ato pddnua HY252 kai
TpooTradcite va BonBrioete Tov Java MNpwTdpn ammaviwvTtag oTa TTAPAKATW
EPWTNAMATA KAl XPNOIUOTIOIWVTAG JOVO TOV OIOBECINO XWPOo TTou oag OiveTal
oTnV EKPUWIVNON.

public class ClientA {
public static void main(String args[]) {

a. AnhwoTte pia petaBAnT avagopwy, PE Ovopa shapes, ot avTiKEipeva
TUTTOU TTivakag Q1o aToixeia TUtTou Shape kalr dnuioupyrnoTe  €va
OTIYMIOTUTTO TTiVOKQO PE 5 oToIxEia yia Tnv ueTapAnTrA shapes.

Auon:
Shape [] shapes = new Shape[5];

b. ApxikoTroligioTe TOV TTivaka shapes TTou dnPIoUpyrOaTE PE AVTIKEIMEVA TTOU
€XOUV TOUG TTapaKATw TUTTOUG Kai TIYEG: (1) a Rectangle of length 8 and
width 4 with top left at the origin (0,0), (2) a Rectangle of length 8 and
width 4 with top left at the point (1,1), (3) a Rectangle of length 4 and
width 8 with top left at (1,2), (4) a Rectangle of length 4 and width 4 with
top left at (1,2), and (5) a Cycle of radius 5 centred at (1,1).

AUon:

shapes[0] = new Rectangle(new Point2D(0,0),8,4);
shapes[1] = new Rectangle(new Point2D(1,1),8,4);
shapes[2] = new Rectangle(new Point2D(1,2),4,8);
shapes[3] = new Rectangle(new Point2D(1,2),4,4);
shapes[4] = new Circle(new Point2D(1,1),5);

}

c. AwoTte €éva didypapua ToU  aTtreikoviel Tnv KaTtdoTtaon (state) Tou
QVTIKEIMEVOU TTiVOKA TTOU ava@épel n UeTaBANTA shapes petd amd tnv
TTAPATTAVW APXIKOTTOINoN



Auon:

Array
length: 5

shapes o1 | [ | 21| 31 | 4l

Rectangle

length:8
width: 4
topleft:

Point2D
x:0
y:0

d. Mpdyrte Evav Bpoyxo (loop) 0 OTTOI0G TUTTWVEI TNV OTAVTAP €500 TIG TIUEG
Tou guPadol (areas) KABE YEWMETPIKAG HOPPNG TTOU TTEPIEXEI O TTIVAKOG
shapes.

Auon:
for(int i =0; i < shapes.length; i++)
{System.out.printin(shapes[i].-area()):;}

e. Awote TNV uAotroinon Tng peBddou checkltOut(Shape myshape,
Shapes[] shapes) otnv kAdon ClientShapes n otroia kaAoUpevn wg
QKOAOUBWG

checkltOut(new Rectangle(new Point2D(0,0),8,4),shapes);
TUTTWVEL:
true;
true;
true;
false;
false;

AUon:
public static void checkltOut(Shape myshape,
Shapes [] shapes){
for (int 1=0; 1 < shapes.length; i++)
System.out.printin(myshape.equals(shapes[i]));

f. T Ba amavrovocate cav BonBoi Tou pabruarog HY252 oTig TTapakaTw
epwTnoeig Tou Java MNpwTtdpn:

l. Tati xpelalopaote v diemagn (interface) Shape a@ou OAeg ol
pEBodoI uhoTTolouvTal oTig KAdoeig Rectangle kai Circle?



AUon: NpoypapHaTIONOG BACIOHEVOG O€ CUMBOAaIa

Mtropoupe va €xoupe TTOAATTAEG uAoTtToinoelig Tou ADT Shape ato
OIaQOpPETIKEG  KAAOeEIG Java, OAol Opwg o1 meAdreg Tou ADT
XPNOIMOTIOIOUV TNV KOIVI] QQAIPETIKA) TOU OCUMTTEPIPOPA OTTWG AUTH
opifeTal aTTO TNV avTioToIXN dIETTAP Java. AuTA n KoIvr} CUPTTEPIPOPA
Ba pPTTOPOUCE VO OPIOTEI KAl OE PIA AQAIPETIKA KAGON. € QUTA TNV
TepiTTTwon ol kKAdoeig Rectangle kai Circle avri va uAotrololv TRV
dlerapn Ba eCeidikeuav TNV aPaIPETIKA KAGon. Kdarm Ttétolo dev gival
TTAvTa duvaTo YIATI O CUYKEKPIUEVEG KAAOEIG UTTOPOUV va ouvoudlouv
TTOAAEG QQAIPETIKEG CUMTTEPIPOPES (atTo TTOANOUG ADT) Kai n TTOAAQTTAR
KANPOVONIKOTNTA dEV UTTOOTNPICETAI ATTO TNV Java

II. Tiati o yeTaBAnTég oTiypioTUTTWY (instance variable) Twv 2 kKAGogwv
Mag o€ avtiBeon ue TIG ueEBGOOUG Toug dev TTPETTEl (Kal eV gival)
dnAwpéveg oav public?

AUon:MpoypappaTIOHOG TTOU OERETAI TNV APXA TNG EVOUAGKWONG
O©€Aoupe va TTPOCTATEUCOOUE TNV KATAOTACT TWV QVTIKEIMEVWY HIAG
KAGonNG atro pr egouciodoTtnuéveg Trpooaceig/arlayés. Mévo péoa
aTTo TIG HEBAOOUG HIaG KAAONG UTTOPOUUE VO EAEYXOUUE HE OUVETTEIQ
TIG Invariant kal post cuvBnKeg TTOU TTPETTEI VA IKAVOTTOIET N
KATAOoTAON TWV QVTIKEIMEVWY TNG KAGoNG.

[ll. H pébodog checkltOut mpétrel va dnAwbei oav oTaTikr (static) i
Ox1? e KGBe TTePITITWON €ENyEioTE yIaTI.

AUon: Mpémer va dnAwBei cav oTaTiki (static) yiati Taipvel oav
opiopata OAa Ta dedopéva TTou XelpiCeTal Kal €TMITTAEOV N KAAoN
ClientShapes d¢v £xel oTiypioTuTTa. MTTOpEi SPWG va XpnoiPoTroinOei
aTro Tnv y€Bodo main 1Tou opicaue otnv kKAdon ClientShapes

V. TMoio gival To KATAAANAGTEPO AvVayVWPIOTIKO SIKAIWUATOG TTPOCRA0NG
(visibility modifier) yia Tnv yé6odo checkltOut

Auon: Mpétmel va dnAwBei oav dnuooia (public) yiati n yébodog
TIPETTEI va OUVATOV VA XPNOIYOTIOIET KAl aTTO OTTOI0dATTOTE AAAN pEBOdO
TOU TTPOYPANUATOG HOG.

‘Aoknon 4 (60 povadec)

KdaBe AaipeTikdg Tutrog Aedopévwy (ADT) xapaktnpiletal amrd 1o cuuBoAaio
TOU, TToU TTPOoCdIopiCel: (a) To oUvOAOo Twv ETITPETTTWY TIHWV Tou ADT kai (B)
To ouvolo Twv emTPETTTWY Asitoupyiwyv Tou ADT. Oewpeiote Tov AQAIPETIKO
Tutro Aedopévwyv Date Tou oTToiou TO CUPBOAQIO BiveTal OTNV CUVEXEIQ:

a) KdaBe nueporoyiakn nuépa (calendar date) mpocodiopiletal ammd (a) Tnv
apIBunNTIKN €vOEIEn Tou Xpodvou (year), (B) TNV apiBuNnTIKA £vOEIEN TOU PAvVA
(month), ka1 (y) Tnv apiBunTikn évdeitn TNG nuépag (day) yia kKaBe urva.
2av onénTikA TTANPOPOPIa UTTOPOUUE VO BEWPHOOUUE TNV OVOUOCIa TWV
nuepwv (T1.X. ZApparo).



b) H dieragn xpriong Tou ADT Date tmepIAapBavel TIG TTOPAKATW AEITOUPYIES
(operations):
a. init(y, m, d): Int x Int x Int-> Date
b. setDate(y, m, d): Date x Int x Int x Int-> Date
c. advance(n): Date x Int -> Date
d. getbay(): Date -> Int
e. getMonth(): Date -> Int
f. getYear(): Date -> Int
g. getWeekday(): Date -> String
h. equals(D”): Date x Date -> Boolean
i . daysBetween(D”): Date x Date -> Int
J- toString(): Date -> String

4.1 (20 povadecg) AnuioupyeioTe pia dieTragr avTikelyévwy (interface) Java
yla Tnv avamapdotaocn tou ADT Date. Tagivouegiote 0€ KATNYOPIEG TIG
Tapamdvw Aesitoupyieg tou  ADT (Accessors, Transformers, KkATT.) kai
ONAwOoTE Ye TNV Jop®ry oxoAiwv Java (katd TrpoTiunon oXoAiwv Javadoc) Tig
pre, post kal invariant cuvBAKeG TTOU TTPETTEI VA IKAVOTTOIOUVTAl OTTO KAOE
AeiToupyia. AwoTe yia KABe pia ammé autég TNV uTtoypa@r) (signature), 1o
avayvwpeIoTIKG dikalwpaTog TTpdoBaong (visibility modifier) kaBwg kai TIg
eCaipéoclg (exceptions) TTou PTTOPOUV va dnUIOUPYoUV Of TTAPARIACEIS TWV
TTPONYOUNEVWY CUVONKWV.

package Softwarelnterfaces;
/**

* This is the interface for the ADT Date.

*
* Interface Invariant: Once created and until destroyed, this
* instance contains a valid date: getYear() !'= 0 &&
* 1 <= getMonth() <= 12 && 1 <= getDay() <= #days in
* getMonth().
* Also calendar date getMonth()/getDay()/getYear() does not
* fall in the gap formed by the change to the modern
* (Gregorian) calendar.
* @author XXXXXXXXXXX
* @version 06 April 2002
*/
public interface Date
{
/**
* Set the year, month and day of a date D (Transformer).
* @param y the year
* @param m the month
* @param d the day
* @throws IllegalArgumentException (e.g., if precondition
* not satisfied)
* <dt><b>Preconditon:</b>
* <dd><code>y 1= 0 && 1 <=m <= 12 && 1 <= d <= #days</code>in
* month and ><code>(y,m,d)></code> does not fall in the gap
* formed by the change to the modern (Gregorian) calendar
* <dt><b>Postcondition:</b>
* <dd><code>D</code> is a valid instance of Date.
*/

public void setDate(int y, int m, int d)
p throws I11legalArgumentException;
*x
Advance a date D with a number of days (Transformer).
@param n the number of days
<dt><b>Preconditon:</b>
<dd><code>D</code> is a valid instance of Date
<dt><b>Postcondition:</b>

O % X X



* <dd><code>D</code> is a valid instance of Date.
*/

public void advance(int n);

* Get the day of a date D (Accessor).

* @return the day d of the month from D

* <dt><b>Preconditon:</b>

* <dd><code>D</code> is a valid instance of Date

* <dt><b>Postcondition:</b>

* <dd><code> 1 <= d <= #days</code> in month getMonth(D)

public int getDay();

/**
* Get the month of a date D (Accessor).
* @return the the month m from D
* <dt><b>Preconditon:</b>
* <dd><code>D</code> is a valid instance of Date
* <dt><b>Postcondition:</b>
* <dd><code>1 <= m <= 12</code>
*/
public int getMonth();

* Get the year of a date D (Accessor).

* @return the year y from D

* <dt><b>Preconditon:</b>

* <dd><code>D</code> is a valid instance of Date
* <dt><b>Postcondition:</b>

*

<dd><code> y = 0 </code>
*/

public int getYear();
/**

* Get the month day of a date D (Accessor).

* @return the day wd of the week upon which D falls

* <dt><b>Preconditon:</b>

* <dd><code>D</code> is a valid instance of Date

* <dt><b>Postcondition:</b>

* <dd><code> 0O=Sunday, 1=Monday, ..., 6=Saturday </code>

public String getMonthDay();

~~
*
*

Check if date D and D’ are equal (Accessor).

@param the date D” to compare

@return the eq Boolean value of the check
<dt><b>Preconditon:</b>

<dd>None

<dt><b>Postcondition:</b>

<dd><code>eq is true</code> if and only if D and D" denote
same calendar date.

R X X X ok ok %

*/
public boolean equals(Date D”);

* Get the days between a date D and D” (Accessor).

* @return the number of calendar days d from D to D’

* <dt><b>Preconditon:</b>

* <dd><code>D, D’</code> are valid instances of Date

* <dt><b>Postcondition:</b>

* <dd><code>equals(D’, D.advance(d))</code> would be true

public int daysBetween (Date D”);

the



Get a string representation of a date D (Accessor).
@return a string sd from a date D
<dt><b>Preconditon:</b>

<dd><code>D, D’</code> are valid instances of Date
<dt><b>Postcondition:</b>

<dd> sd is the date D expressed in the format

<code> Date[getYear(D),getMonth(D),getDay(D)]</code>

O X X ok ok

*/
public String toString(Q);
}// End of Date Interface

ZNMEIWOTE OTI Ol KATOOKEUAOTEG avTiKEIUEVWY (constructors) Tou ADT dev
eEMavifovral oTnv avrtioTtoixn OIETTA@r Java TTou avatrapioTa TNV aQaIpETIKA
TOUG CUMTTEPIPOPA

4.2 (40 povadeqg) Mporteivete yia UAOTTOIRGN YIa TNV SIETTOQP AVTIKEIMEVWV
(interface) Java Date tmou dnuioupynoate oto epwtnua 4.1. MTropeite va
xpnoiyotroinoete Tnv KAdon GregorianCalendar amé 1o Java API yia va
TTAPETE TNV ONMPEPIVA nUEPOMNVia KaBwg Kal 1I0IWTIKEG (private) pebodoug
yla va PETATPEWETE NUEPOMNViEG atro TO louAiavo aTo 'peyoplavd nuePoAdyIo
Kal avTIoTPOPWG.

import java.util.*;
import java.io.*;

public class MyDate implements Date

// This is the implementation class for the interface Date.

// This class implementation is adapted from the Day class in
// Horstmann and Cornell, Core Java 1.2: Volume 1 - Fundamentals
// (Fourth Edition), Prentice Hall, 1999.

// Implementation Invariants:

// year 1= 0 && 1 <= month <= 12 && 1 <= day <= #days in month
// (year,month,day) not in gap formed by the change to the

// modern (Gregorian) calendar

private int year;
private int month;
private int day;

// Constants for days of the week

public static final int SUNDAY = 1;
public static final int MONDAY = 2;
public static final int TUESDAY = 3;
public static final int WEDNESDAY = 4;
public static final int THURSDAY = 5;
public static final int FRIDAY = 6;
public static final int SATURDAY = 7;

//Public Methods
// Constructors

public MyDate()

// Pre: true

// Post: the new instance®"s day, month, and year set to today"s
// date (i.e., the date of creation of the instance)

{ GregorianCalendar todaysDate = new GregorianCalendar();
year todaysDate.get(Calendar.YEAR);
month = todaysDate.get(Calendar.MONTH) + 1;



day
}

todaysDate.get(Calendar.DAY_OF_MONTH);

public MyDate(int y, int m, int d)

throws I1l1legalArgumentException

// Pre: y I=0 & & 1 <=m <= 12 && 1 <= d <= #days in month m
// (y,m,d) does not fall in the gap formed by the
// change to the modern (Gregorian) calendar.
// Post: the new instance®s day, month, and year set to y, m,
// and d, respectively
//Exception: Il1legalArgumentException if y m d not a valid date
year = y;
month = m;
day = d;
if (lisvalidQ)
3 throw new Il1legalArgumentException();

// Transforme

public void

rs

setDate(int y, int m, int d)
throws I1l1legalArgumentException

// Pre: y I=0 & 1 <=m <= 12 && 1 <= d <= #days in month m
// (y,m,d) does not fall in the gap formed by the
// change to the modern (Gregorian) calendar.
// Post: this instance"s day, month, and year set to y, m,
// and d, respectively
// Exception: IllegalArgumentException if y m d not a valid date
{ year =y;
month = m;
day = d;
if (lisvalid(Q))
} throw new I11legalArgumentException();
public void advance(int n)
// Pre: true
// Post: this instance"s date moved n days later. (Negative n
// moves to an earlier date.)
§ fromJulian(toJulian() + n);
// Accessors
public int getDay()
// Pre: true
// Post: returns the day from this instance, where
// 1 <= getDay() <= #days in this instance®s month
{ return day;
}
public int getMonth()
// Pre: true
// Post: returns the month from this instance"s date, where
// 1 <= getMonth() <= 12
{ return month;
}
public int getYear()
// Pre: true
// Post: returns the year from this instance"s date, where
// getyear() =0
{ return year;
}
public int getWeekday()
// Pre: true
// Post: returns the day of the week upon which this instance
// falls, where 1 <= getWeekday() <= 7;



// 1 == Sunday, 2 == Monday, ..., 7 == Saturday
{ 7/ calculate day of week
return (todulianQ) + 1) % 7 + 1;

public boolean equals(MyDate D~)

// Pre: D” is a valid instance of MyDate
// Post: returns true if and only if this instance and instance
// D” denote the same calendar date

{ return (year == D”_.getYear() && month == D”_getMonth()
3 && day == D’ .getDay());

public int daysBetween(MyDate D”)
// Pre: D” is a valid instance of MyDate
// Post: returns the number of calendar days from the dd
// instance"s date to this instance®s date, where
// equals(D” .advance(n)) would hold
{ 7/ implementation code

return toJulian() — D”.toJdulian();

public String toString(Q

// Pre: true

// Post: returns this instance®s date expressed in the format
// ""Day[year ,month,day]"

return ""Date[" + year + "," + month + "," + day + "]";

// Private Methods

private boolean isvValid(Q)
// Pre: true
// Post: returns true iff this is a valid date
{ MyDate t = new MyDate();
t.fromJulian(this.toJulian());
return t.day == day && t.month == month
3 && t.year == year;

private int toJdulian()

// Pre: true

;; Eost: returns Julian day number that begins at noon of this
ay

// A positive year signifies A.D., negative year B.C.

// Remember that the year after 1 B.C. was 1 A.D. (i.e., no

// year 0).

// A convenient reference point is that May 23, 1968, at noon

// is Julian day 2440000.

// Julian day 0 is a Monday.

// This algorithm is from Press et al., Numerical Recipes
// in C, 2nd ed., Cambridge University Press 1992.

{ int jy = year;

if (year < 0)
Jy++;

int jm = month;

if (month > 2)
Jm++;

else_

{ 1Jy-:
Jm += 13;

-

int ju (int) ava.lang.Math.floor(365.25 * jy)

1 =
+ java.lang.Math_floor(30.6001*jm) + day + 1720995.0);



}

int IGREG = 15 + 31*(10+12*1582);
// Gregorian Calendar adopted Oct. 15, 1582

if (day + 31 * (month + 12 * year) >= IGREG)
// change over to Gregorian calendar

{ int ja = (int)(0.01 * jy);
jul += 2 - ja + (int)(0.25 * ja);

return jul;

g;ivate void fromJulian(int j)

/7/
/7/
/7/
/7/
/7/

{

Pre: true
Post: this calendar Day is set to Julian date j

This algorithm is from Press et al., Numerical Recipes
in C, 2nd ed., Cambridge University Press 1992

int ja=j;

int JGREG = 2299161;
/* the Julian date of the adoption of the Gregorian
calendar
*/

if (J >= JGREG)
/* correct for crossover to Gregorian Calendar */
{ int jalpha = (int)(((Float)(j - 1867216) - 0.25)
/ 36524_25);
ja += 1 + jalpha - (int)(0.25 * jalpha);

}

int jb = ja + 1524;

int jc = (int)(6680.0 + ((float)(jbh-2439870) - 122.1)
/365.25);

int jd = (int)(365 * jc + (0.25 * jc));

int je = (int)((b - jd)/30.6001);

day = jb - jd - (int)(30.6001 * je);
month = je - 1;
if (month > 12)
month -= 12;
year = jc - 4715;
if (month > 2)
--year;
if (year <= 0)
--year;



