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Aoknon 1 (9 govadeg) // Xeipiopocg Mivakwv

2ag divetal n TTapakdaTw PEBodog Java:

public static void mystery(String [] arr) {
for(int i=1; i<arr.length; i++) {
y arr[i] = arr[i-1] + arr[i];

}

(a) (2 povadeg) Moiog cival n péon xPOVIKr TTOAUTTAOKOTNTA eKTEAEONG TNG YEBOBOU mys -
tery () oe oxéon Pe To AKOG TOU TTivaKa €£10030U;

Auon:
Eivar Tng 1d€ng Tou O(m), where m is the length of the array 1Mo ocuykekpipéva
O(m-1)

(B) (2 povadecg) Moia cival Ta TTePIEXOUEVA TOU TTIVOKQ META TNV EKTEAEON TOU TTOPAKATW
KWOIKA;

String [] a = {"hwat?", "hwat?", "okay!"};
mystery(a);

AUon:
value of a: {"hwat?", "hwat?hwat?", "hwat?hwat?okay!"}

Common Error
value of a: {"hwat?", "hwat?hwat?", "[iSEEOKENM"}

(y) (5 povadeg) H kArjon Tng puebodou mystery(a) avriypd@el Ta TEPIEXOUEVA TG UETO-
BANTAG a oTNV OUCIACTIKI TTAPAUETPO Arr. TNV OUVEXEIQ N PEBODOGC NETARAAEI TTEPIEXOUEVO
NG arr. Otav oAokAnpwOei n ekTéAeon TNG pueBGOOU, Ta TTEPIEXOPEVA TNG A €XOUV ETTIONG
MeTaBANBei. E¢nynoTe TV aitia autAg TNG aAAayiG.

AUon:

Arrays are references or pointers to the actual array elements. When the array a is
copied to the array arr, all that is actually copied is the pointer to the elements, so
that both a and arr then point to the same elements. Therefore, when the
elements of arr are changed inside the method, that also changes the elements of
a.

Common Error



=Tnv Java OTav TEPVAME opilopaTa o€ peBOdoug eilval mavTo_ call
byfva]ue, oooL €dwonv A&Boc amivTnon BewpolLoxv OTL €eixxpe call by
reference.

‘Acoknon 2 (17 povadeg) // Xeipiopog Apyeiwv kal ZupBoloosipmv

(a) (4 povadeg) YAotroinoTe pia YéBodo reverseString(String) n omoia eMOTPEPE
aveaTpappévn TNV cupBoAoaelpd String Tmou divetTal oav TTAPAUETPOG €I0GS0U.

Auon:

public static String reverseString(String original) {

String reverse = ""; // Start the reverse as an empty String
//éoop through the characters of the original 1in reverse
order

for(int i=original.length()-1; i>=0; i--) {

reverse = reverse + original.charAt(i);

//Alternative Solution: reverse + original.substring(i,i+1);

}

return reverse;

}

Common Errors

MOANOL XpNoLpOTOLOLOKV TLVXKX char yLo va K&VOUV TLG METXTPOTEG KKL
TOV EMECTPEPAV BEWPWVTHG WG KL KUTOG NTAV KATL oav String.

XpAon StringBuffer kA&ong oOmou KxL €KeL opLopevoL Tnv Bewpovoav cav
String.

XELPLOMOG Strings oav v €ivoal char array -AaxvOoxopéEvog TpoOTOC
TPOCTEANONG .

(B) (8 povadeg) YAhomoiote pia pébodo reverseLines(String, String) n otoia
dlaBadel ypauuEG atro £va apxeio KEIPEVOU (TTPWTN TTAPAUETPOG) Kal YPAPEl YPOUMEG OE £va
apxeio €€6dou (deuTEPN TTAPAPETPOG) TTOU TTEPIEXOUV TOUG XOPAKTAPES TNG YPAMMAG €I00d0U
oe avrioTpopn  oepd.  Mrtopeite va  xpnolgotroioegte TNV MEBodO  re-
verseString(String) Tou TTPONYOUUEVOU EPWTAMATOG, UTTOBETOVTAG OTI N UAOTTIOINCH
NG €ival owaoTr. MTTOPEITE va XEIPIOTEITE TIG €CAIPETEIS OTOV KWOIKA OAG PE OTTOI0 TPOTTO
EMOUEITE, apKei N YEBODOG va PTTOPET va JETAYAWTTIOTEI PE ETTITUXIA.

Auon:
public static void reverseLines(String 1inputFile, String
outputFile) throws FileNotFoundException, IOException {
BufferedrReader br = new BufferedReader(new
FileReader(inputFile))

Printwriter pw = new Printwriter(new File(outputFile));
String inline = br.readLine();
while(inline!=null) {
pw.println(reverseString(inline));
inline = br.readLine();

br.close();
pw.close();

Common Errors

MOAU UTEPOEMEVOC KWOLKKC OE OPLOMEVEC TMEPLTMTWOELC.

AVWeEAn KoL AavBaopevn xpnoLpomoinon Tou StringTokenizer.H xpnon
XUTNG NG KA&ONG NTav AavOoopevn kabwg epelc BeEAape v KAVEL
reverse OAN_ TN YpXUMN TOU dL&BaCav €V KUTOL EKKXVAV HOVO TLG
MEMOVOMEVEC AEEELC KXL TNG GPnvav 0TnV LdLX OELPX



(v) (5 povadeg) Acdopévou 6T 0TV Java, éva String amé TV aTiyur} TToU apXIKOTTOIETAl
Oev PTTopEl hE Kavéva TPOTTO va aAAG&el (immutable) €gnynoTte TTwG OOUAEUEI N TTAPAKATW
MEBODOC:

public static void mystery(String[] arr) {
String name = :Vassi1is";

name = name + " Christophides";
System.out.println(name);

AlUon:

In the program, the variable name is bound to the String object whose value is
"vassilis", and in te assignment statement name = name + " Christophides";
Java will evaluate the right-hand side, creating a new String object, whose value is
the concatenation of name + " Christophides". It will rebind the variable name to this
new String object, and the previous String object that name was bound to
becomes an orphan, that is, an object that no longer has any references o it and
will be garbage collected.

Common errors
ALyoL €Eypoyav TANPN KXL OWOTH OLKXLOAOYNON.

Aoknon 3 (20 povadeg) // Zvornua Tunwv Java kal Ynep@optwon MeBodwv

206 OiveTal TO TTAPAKATW TTPOYPAUMa Java:
import java.lang.*;
import java.util.¥;
public class Quiz{
public static void main(String args[]){
probmMethod(1,2);

public static void probMethod(int M, double N){
System.out.printIin("™M + N =" + (M + N));

public static void probMethod(double M, int N){
System.out.printin("'Mm + N ="+ (M + N));

}

(a) (10 povadeqg) Mari o MPdypaupa Sev UTTOPEI Va PETAYAWTTIOTEI e ETTITUXIQ;

AUon:

The overloaded methods are fine. However, Java always tries to use overloading
before it tries to use automatic type conversion. If Java can find a definition of a
method that matches the types of the arguments, it will use that definition. Java will
not do an automatic type conversion of a method's argument until after it has tried
and failed to find a definition of the method with parameter types that exactly match
the arguments in the method definition.

In this case, the methods differ in the type of their parameter, and so this is a valid
overloading of the method name probmethod. However, Java cannot decide
whether to convert the int value 2 to a double value 2.0 and use the first
definition of probMethod, or whether to convert the int value 1 to a double
value 1.0 and use the second definition.

(B) (10 povadeq) Bpsite kal dlopBWwaTe To AABOC TOU TTAPATIAVW TTPOYPAUMATOS, XWPIC va
dlaypdyete Kapia uttep@opTwpévn pEBodo. Ti Ba TuTTwOei, petd TNV diIdpbwaorn oag, otnv
€€000 KaTa TNV ekTéAean Tng main();



AUon:

The error occurs in the method main, where the invocation of the method is made,
since Java cannot decide which overloaded definition of probMethod to use. In
this situation, Java issues an error message indicating that the method invocation
probMethod(1,2) is ambiguous.

There are several ways to correct the error, the easiest solution is to change the
method invocation to probmMethod(1.0,2) or probMethod(1,2.0). In both
cases the output would be M + N = 3.0.

Another solution is to change the type of one of the parameters in one of the
methods from double to int. Yet another solution is to write a separate method
where both parameters are of type int. In all of these cases, the output would be M
+N=3.

Common Errors: TMoANoiL doLTnTeg oTo €paTnUx (x) €Lmaxv OTL TO
MPOPANpX ATy TO OTL oL peBodoL eixav dnAwbel static koL dev
MTIOPOLOKV VX KXAECTOLV HE GUTO TO TPOMO amd Tn main 1 OTL dev
uTpxe n pebodog probMethod(int M, int N) yLx VX KOXAEOTEL. AKOMK,

KATOLOL €LXXV om&XvVTNOEL OTL TO npoBAnuu NTaV OTL d€EV HTOPOUCE VX
YiveL n mpoobeoan int kot double A OTL dev umopoLOGV VX UTIKPXOLV
MEOOdOL peE TO LOLO OvOoux KoL TLG LOLEG TMXPXUETPOULG. =To epwTnua (B)
K&moLoL oam&vTnoav OTL n Avon Ox ATav n dlaypadr A N HETOVOPXOLK TNG
MLOXG OLVEPTNONG N OTL ETMPEME VX YLVETKL type casting oTnv mpocbeon
MEOX oTnVv printin().

‘Aoknon 4 (15 povadeg) // NMoAupop@iopog kai n dnAwon final

2.a¢ divovTal ol TTapakATw dUO KAAoEIG Java:
public class BadBase {
private int Xx;
// handle simple initializations
protected void init() {
N = 10;

public int getX() { return x; }
public BadBase() { init(Q);

public class BadSubclass extends BadBase {
private int y;
protected void init() {
y = 20;

public int gety() { return y; }

public BadSubclass() { init(Q); }

public static void main(String args[]) {
BadSubclass bsc = new BadSubclass();

System.out.println("x = " + bsc.getX());
System.out.printin("y = " + bsc.getY());
}
(a) (2 povadeg) Ti turwvetal oTnv £€000 Tou Trpoypdauparog main() tng BadSubclass;
AUon:
x =0
y = 20

(B) (5 povadeg) EZnyriote 10 BaoIKO OXedIAOTIKO AGBOG Twv TTaPATTavw KAGoEWY, dnA.
TT0I0 OXEDIAOTIKA QPXI) TOU AVTIKEINEVOOTPEPOUC TTPOYPANKATIONOU TTapapidlouy;

\Aﬁon: ‘




In general, if a method in a base class calls another method which is not final, then
the behavior of subclass methods depends on the base class implementation. This
is a violation of the principle of encapsulation. In particular, a constructor should
never call any method which is not final. The BadBase constructor calls init to
initialize x, but BadSubclass overrides init so the base class variable x is never
initialized and retains its default initialization value of 0.

Common Error: KamoLoL $OoLTNTEG O€V €dLvav TANPN am&vTnon 1 eypodov
TMEPLTTEC EMEENYNOELC. MAVTWG OL TMEPLOCOTEPOL ELXNV TMLAOEL Tn BoOLKA
LOEX OXMAKX OEV NEEPKV VX TO EENYNOOULV TANPWG.

v) (8 Hovadeq) z1nv Java, n deopeupévn AéEn Final éxel dlagopeTikéG onuaoiec avdhoya
he To TTAaiolo TTou XpnoigoTrolsital. Mia petaBAnTr mou dnAwvetal oav final sival pia oTo-
Bepd: N TIUA TNG dev uTTopPEi va aAAAGEel ueTd TNV apxikoTroinor TnG. Mia péBodog dnAwveTail
oav final dev pmopei va éxel uttookeAiopévn uhotroinon og uttokAdoelg. Mia kAdon TTou
dnAwvetal oav final dev ymopei va e€e1dikeuTei og uttokAdoeIc. EEnyrAoTe yiaTi gival Trpay-
MATIKG XPAoIYo va dnAwvoupe pia kKAdon 1 uébodo cav final; Awaote Tnv TAnpéaTtepn Su-
vaTtn aimoAdynon (E§NyNoTeE Ta ETTIXEIPAMOTA 0AG O€ £€va TTAPAdEIYUQ).

Auon:
Polymorphism is a useful feature, but it can cause problems:

void f(SomeClass arg) {
arg.someMethod(); // what function 1is called here?

We do not know what function is being called in the expression
arg.someMethod(). When the client calls f, he may provide as arg an instance
of SomeClass, or he may substitute an instance of a subclass of SomeClass. If
the subclass overrides the method someMethod, then the expression calls the
subclass’s method. If, however, SomeClass is final, or
SomeClass.someMethod is final, then we know for certain that the expression
calls the method SomeClass.someMethod.

When designing a framework, you create a class that is intended to be used as the
base class for inheritance. It is important to provide documentation for
implementers of subclasses. You should document which functions subclasses are
expected to implement or override. If a subclass is not supposed to override a
particular function, you can make this clear by declaring that method final.

We did not discuss this, but code for calling final method is also more efficient. The
function call can be bound at compile-time, i.e., the compiler can generate a call to
the function instead of calling the runtime dispatcher.

Common Error: ETELdr €ivaL TeEPLOTOTEPO BewpnTLKA N €PWTNON GUTH, TO

KOLVO Ad&Bog ATav v ypadouv pn nm gng\rgggnﬁdge %pKET(X MEPLTTKX.

NMA&A L ouwg oL ﬂEpLO’O’OTEpOL ELXO(V L O'&J.b-il'."k YQH% 5§(t.r..| ng() {
return "Fire"

Aoknon 5 (12 povadeg) // kKAnpovouikoTnTH
public void methodl() {

Zagb_léi_vow%l Ol TTAPAKATW K)\d(cjrslg Java: . System.out.printin("Fire 1");

public class Ice extends Fire : .

public void method1() { public void method2() {
System.out.printin("Ice 1"); }System.out.pr1nt1n( Fire 2");

public class Rain extends Fire { Public class Snow extends Rain {

: : : public void method2() {
public string tostring() { System.out.println("Snow 2");



return "Rain";

}
public void methodl() {
System.out.println("Rain 1");

TI TUTTWVETAI OTNV £€£000 TOU aKOAoUBOoU TTpoypAuuaTog Java;
Fire[] elements = {new Fire(), new Snow(), new Rain(), new Ice()};
for (int i = 0; i < elements.length; i++) {
System.out.println(elements[i]);
elements[i].methodl();
elements[i].method2();

System.out.printin(Q);

AUon:
Fire
Fire
Fire
Rain
Rain
Show
Rain
Rain
Fire
Fire
Ice 1
Fire 2

NEFRL NERE N

common Error: MepLkolL ¢OLTNTEC OEV EKTUMWVKY TLMOTX N EKTOTWVXV
null otnv  evtoAn System.out.printin(elements[i]). Md&AAov O€v
AVXYVOPLOXV  OTL  KOXAELTHL €EMMEOX n  MeEBodoc  toString()  Twv
XVTLKELMEVWV TIOU BPLOKOVTHKL OTOV TLVOKX.

‘Aoknon 6 (10 povadec) // Xeipiopog EEaipecewv

2ag OiveTal 0 TTAPAKATW KWOIKag Java:

try {
System.out.println(l);

try {
System.out.println(2);

t O; _
System.out.println(3);

}
catch (E1 el) {
System.out.printlin(4);

}
finally {
System.out.println(5);

}
catch (E2 e2) {
System.out.println(6);

Ti Ba TuTTWBEI OTNV £€£000 QUTOU TOU TTPOYPANUATOG OTNV TTEPITITWON TTou (a) dev gyegipovTal
ecaipéoeig (exception), (B) n f pokaAei (throws) pia e€aipeon T0TTOU E1, (y) N T TTpoKaAei
Mia e€aipeon TUTTOU E2, Kai (8) n T mpokaAei pia e€aipeon T0TTOU E3.



mouiu

Xxception

Common Errors: OL TEPLOCOTEPOL ¢OLTNTEC OEV EKTUMWVKV OTO EPWTHMX
(d) oTL B «ekTutmwOeEL» kaL TOo exception (xdob dev yiveTaL catch).
MepLkolL O€v avayvwpLoav OTL O KwdolLkxg o€ eva finally block
EKTEAELTAHL (XKOMX KXL &V O€EV TPOKANOEL €ENKLPEDN OTO QVTLOTOLXO MTAOK
try), OMOTE KKL OEV EKTUTMWVKV TOV opLOpO 5.

Aoknon 7 (24 povadecg) // ApaipeTikoi TUnoi Acdopevmv

2xedIA0TE KAl UAOTTOINOTE €vav aQAIPETIKO TUTTO Oedopévwy (ATA) Miyadikog ApiBuog
(Complex Number). 'Evag uiyadikdg apiBudg atroTeAeite atrd Eva mpaypatikd (real) kai éva
@avtaoTiké (imaginary) pépog. Ocwpoupe €va cuuPfoAaio yia Tov ATA tTou TTepIAauUBAvEl
TIG aﬁng A€ITOUpYieG:
Anuioupyia gvég véou piyadikou apiBuou

« EmoTtpo@r Tou TTpayuaTikou HEPoUg

« EmoTpoer Tou @avtacTikou uEpoug

+  'EAegyxog €dv dUo piyadikoi apiBuoi gival icol

+ [p6oBeon dUO uIyadikwv apiBuwv

« A@aipeon U0 PIyadIKwV apiBuwyv

« EmoTpoer Tou oufuyn evog piyadikou aplfpou

«  Emotpoen piag aA@apiBunTikig avatrapdotacng Tou piyadikou apiBuou

anqolo)\ovlq
‘Evag pIyadikog apiBudg apxIKOTTOIEITaI KATA TNV dnuIoupyia TOU TTEPVWVTOS WG TTa-
POUETPOUG TO TTPAYUATIKO Kal gavTaoTikd Tou uépog: (a,b) 61Tou 10 a kal To b dev €i-
Val ouyXpovwg UndEv.

« To TTpayhatiko Kal TO QAVTACTIKO HEPOG EVOG MIYAdIKOU gival Kal oI dUO TTPAYHATIKOI
apiBuoi (float). To @avracoTikd yéPog akoAouBEei 0 PaAVTACTIKOG apIOUOGS i, TTOU EXEl
v 1d1I0TNTa i2=-1: x = a + ib.

« [a va givar évag piyadikdg apiBudg iocog pe Evav dANov, Ba TTPETTEN T TTPAYUATIKA KOl
TA GAVTAOTIKA TOUG YEPN VA Eival avTioToIXa ioa.

+ [a va mpooBEéooupe dUo PIyadikoug apiBuoUs, TTPOCBETOUNE TTPWTA TA TTPAYHUATIKA
TOUG PEPN Kal META Ta QavTaoTIKA: (a + bi) + (¢ + di) = (a+c) + (b+d)i

+ [a va agaipéooupe dUO PIyadIkoug apiBUoUs, a@aipoUUE TTPWTA TA TTPAYHATIKG TOUG
MEPN Kal HETA Ta QavTaoTIKA: (a + bi) — (¢ + di) = (a—c) + (b—d)i

« [a va Bpouue Tov ouduyn €vog UIVG6IKOU aplepoo TTQiPVOUNE TOV KATOTTTPIOHS TOU
WG TTPOG ToVv AEova TwV TTPAYUATIKWYV: Z = a - ib

+ H aA@apiBunTIKA avatrapdoTacn TTPETTEN va gival TNG JOPPNAG: a + b * i, 6TTou a cival
TO TTPAYHATIKO HEPOG Kal b TO @avTaoTIKO.

(a) (8 povadeg) KaBopioTe Tnv mTpodiaypa@r Tou ATA Miyadikog ApiBudg, dnhadn dwaoTe

TIG UTTOYPAQEG (signatures) Twv TTPORAETTOPEVWV AEITOUPYIWY TOU, TO €i60C TOUG avaAoya PE
TNV ETidPACN TTOU €XOUV OTNV KOTACTOON TWwV QvTIKEIWEVWY (constructors, observers,
accessors, applicative/mutative transformers), kaBwg Kal TIG €K TWV TTPOTEPWY, TIG €K TWV
UOTEPWYV Kal TIG auETABANTEG OUVONAKES (preconditions, postconditions, invariants).

Auon: type complex imports real
operations:
//Constructor




init: float X float — complex
/[Transformers Applicative

+:complex X complex — complex //addition

- complex X complex — complex //subtraction
I * complex X complex — complex /Imultiplication
Il /: complex X complex — complex /ldivision

- complex — complex 1 conjugate
//Accesors

getReal: complex — real

getimaginary: complex — real

equals: Complex X Object — boolean

tostring: complex — String
variables: X,Y,Z complex; a,b: real
axioms:

getReal(init(a,b)) = a

getlmaginary(init(a,b)) = b

getReal(x+y) = getReal(x) + getReal(y)
getlmaginary(x+y) = getlmaginary(x) + getimaginary(y)
getReal(x*y) = getReal(x)*getReal(y)-getimaginary(x)*imag(y)
getlmaginary(x*y) = getReal(x)*getimaginary(y)- getimaginary (x)*reapartl(y)
getReal(conjugate (x)) = getReal(x)
getlmaginary(conjugate(x)) = - getimaginary(x)
conjugate (conjugate (x)) = x
equals(x,y) =getReal(x)=getReal(y) and getimaginary(x)=getimaginary(y))
invariants: for all x: complex !(getReal(x) =0 && getlmaginary(x) =0)
violations:
init(a,b) requires !(a=0 && b=0)
+(X,y) requires !(getReal(x) + getReal(y)=0 &&
getlmaginary(x) + getimaginary(y)=0)
-(x,y) requires !(getReal(x) - getReal(y)=0 &&
getlmaginary(x) - getimaginary(y)=0)

(B) (16 povadeg) YAotoinate pia KAGon oTiyuioTUTIwyY n otroia oéBetal To upuBoAaio Tou
ATA Miyadikég ApIOuOG TTou dWOoATE OTO TTPONYOUPEVO €PWTNUA. TNV UAOTTOINON Cag
uttookeAioTe (override) Tnv uAotroinon Twv peBddwv equals() kai toString() ToU
uTtooTNPiCel N KAGon Object. EAéyéete Tnv opBATNTO TWV IOXUPICPWY (assertions) Tou
oupBoAaiou (post/invariant conditions) katd Tn OIGPKEIQ €EKTEAEONG TOU KWOIKA OQG.
XpnoiuoTroINoTE €CaIPETEIS YIa TTAPABIACEIS TwWV TTPO ouvbnkwy (pre conditions).

AlUon:

* This class represents an Abstract Data Type of a Complex

* number. A Complex consists of a real and an imaginary
part, _ _

* called Cartesian coordinates.

* @author vassilis Christophides

* @version 1.0

public class Complex {
private float re, 1im;
//**/gonstructor *%//
* Creates a complex number out of a real&imaginary value
* precondition: init(a,b) requires !(a=0 && b=0)
* postcondition: getReal(init(a,b)) = a,
* getImaginary(init(a,b)) = b
* @param re the real part of the complex number




* @param im the imaginary part of the complex number
* @throws IllegalArgumentException
* @return a non null object of this class

n/
public Complex(float re, float im) {
if (re 1= 0) || (Gim !=0) {
this.re re;
this.im im;

else throw new IllegalArgumentException(“Non zero
args”);

//**/gApp1icat1ve) Transformers **//

* Returns a Complex whose value is this (x) + other (y).
* precondition: getReal(x+y)!=0 or getImaginary(x+y) !=0
* postcondition: getReal(x+y) = getReal(x) + getReal(y)
* getImaginary(x+y) = getImaginary(x) - getImaginary(y)
* @param other Complex to be added to this Complex

* @return a non null object of this class

7':/
pubTlic Complex add(Complex other) {
if(re+other.getReal() == 0 &&
im+other.getImaginary == 0)
throw new IllegalArgumentException
(“You can’t have as a result of the addition a
Cg@p1ex with both real and 1imaginary parts equal to
zero.”);
Complex sum = new Complex(re + other.getReal(),
im + other.getImaginary());
assert (sum.getReal() == re + other.getReal()) &&
(sum.getImaginary() == 1im +
other.getImaginary());
, return sum;

/7': *

* Returns a Complex whose value is this (x) - other (y).
* precondition: getReal(x-y)!=0 or getImaginary(x-y)!=0
* postcondition: getReal(x-y) = getReal(x) - getReal(y),
* getImaginary(x-y) = getImaginary(x) - getImaginary(y)
* @throws IllegalArgumentException
* @param other Complex to be subtracted to this Complex
* @return a non null object of this class

public Complex sub(Complex other) {
if(re-other.getReal() == 0 &&
im-other.getImaginary == 0)
throw new IllegalArgumentException
(“You can’t have as a result of the subtraction a
Cg@p1ex with both real and 1imaginary parts equal to
zero.”);
Complex sub = new Complex(re - other.getReal(),
im - other. getImaginary());
assert (sub.getReal() == re - other.getReal()) &&
(sub.getImaginary() == 1im -
other.getImaginary());
return sub;

¥
/7': ¥

* Returns a Complex whose value is conjugate of this (x)




//7'\-7'\-

//7'\-7'\-

* precondition: none
* postcondition: getReal(conjugate (x)) = getReal(x),
* getImaginary(conjugate(x)) = - getImaginary(x)
* @return a non null object of this class

/
public Complex conj() {
Complex conj = new Complex(re, -im)
assert(conj.getReal ()= re)&&(conj getImaginary()==-im);
, return conj;

Accessors **//

/7': ¥
* Returns the real part of this complex number.
* precondition: none o

* postcondition: getReal(init(a,b)) =

* @return the value of the real part

*/
public float getReal() {
) return re;

/7': ¥
* Returns the imaginary part of this complex number.
* precondition: none
* postcond1t1on getImaginary(init(a,b)) = b
* @return the value of the 1maginary part

/
public float getImaginary() {
) return im;

/7': ¥
* Returns a string representation of this complex number
* precondition: none

* postcondition: a string is created to represent the

* data of this Complex in the form of

* getReal() + getImaginary -

* @return a string represent1ng this complex number

*/
public string toString() f{

return re + + + im + "1 ’

}

Observers **//

/7': *
* Compares this (x) complex value with the other (y).

* precondition: none

* postcondition: equals(x,y) < getReal(x)=getReal(y) &&
* getImaginary(x)=getImaginary(y))

* @param other Complex to be compared with this Complex
* @return true if this complex is equal to other, false
* if object is null, not an instance of Complex, or

* not equal to this Complex instance

7:/
pubTlic boolean equals(Object other) {
boolean ret;
if (this == other) {
ret = true;
} else if (other == null) {
ret = false;
} else {
try {
Ccomplex cother = (Complex)other;
ret = (re==cother.getReal() &&
im== cother.getImaginary())




} catch (ClassCastException ex) {// ignore exception
ret = false;

}

return ret;

}

common Errors:

APKETOL POLTNTEC EV ELXKV ULAOTOLNOEL OWOTX TNV equals, Oev
ePaCav oxv OpLOMX Object yLx v k&vouv override Tnv equals mou
vmooTnpLTeL n kKA&on Object.

A€EV XpnoLMOTOLOUOKV assert yLx Vo €ENEYEOLV OTL TH KMOTEAECMKTX
TWV TPXEEWV TOUL  €EKovaYy OTLG add,sub,conjurate eivaL T«
XVXMEVOMEVX ME PBdon To post conditions.

AEV €ENEYXaV av O Veog Complex WeETk TLg TpkEelLg add, sub elval
€Veg  €ykupog Complex KoL OmA&K €O€TaV TO QAVTHOTLKO KL
TPAYMATLKO TOU WEPOG LOO ME TO XMOTEAECHUK TWV TPREEWV.

YTNPXXKV KKXTMOLEC OKOUVETELEC METKHEL OULMPBOAXLOL KXL ULAOTOLNONG.
N.x. oveébepav To preconditions oTO OUUBOAXLO OAANX ©OEV TK
VTOOTAPLTXV OTNV LAOTIOLNON KXL TO ®VTLOTPOGO.

TENOC KXTOLO L dev xXVEDEPAV TOV TUTIO TWV MEBODWV
(accessors/transformers/constructor/observer) n T EYpOPoV
A&BoC. OL MEPLOCOTEPOL OMWC TH ELXXV OWOTK.
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