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Aoknon 1 (10 povadeq)

MpayTte éva mpoypappa Java (FindChar) 1o omoio va TuTTwvEl Tov apIiBuo
TNG YPOUMNAG OTIOU ep@avifeTal yia TTIPWTN QOPA £vaG OUYKEKPIUEVOG
XOPAKTAPOG péoa oe éva apxeio. O xapaktApag diveTal oav TTPWTO OpIoHUA
€100060ou (command line argument) Tou TTPOYPAUMATOG, €V TO OVOPA TOU
apxeiou oav deuTepo Opioua. lMNa eukoAia pTtropeite va  BewphoeTe OTI TO
TTPOYpauua ekTeAEITaI oTO idI0 directory pe 10 apxeio €106dou. H £€€0d0¢ TOU
TIPOYPAUMATOG TTPETTEI VA TUTTWVEI TA TTAPAKATW (N apiBunon Twv ypouPwy
apxicel atrd 1o 0):

e Av 0 XapakTApag «I» eupavifeTal yia TpwTtn opd oTNV YPAKKN 7 Tou

apxeiou file1.txt 161¢ java FindChar I filel.txt ekTutrwvel:

The character I appears first in line 7 of file filel.txt

e Av 0 xapoktipag «y» Oegv eu@aviCetal oto apxeio file2.txt ToTE

java FindChar y file2.txt ektumwver:
The character y does not appears in file file2.txt

TI Ba TUTTWOEI TO TTPOYPAUPA COG OTAV TO EKTEAECETE ME TA TTAPOKATW
opiouata €il06dou; java FindChar x FindChar.java

AUon:
import java.io*
class FindChar {
public static void main (string[] args)
throws IOException {
char match = args[0].charAt(0);

FileReader filein = new FileReader(args[1]);
LineNumberReader in=new LineNumberReader(filerin);
int i;

while ((i=in.read() != -1) {

char ch = (char)1;

if (ch == match) {

System.out.printin(“The character “ + match +

appears first in line “ + in.getLineNumber()
+ “ of file “ + args[1] );

return;

System.out.println(“The character_“ + match +
) “ does not appear in file “+ args[1l] );

}




‘Aoknon 2 (10 povadec)
Mola gival n €6000¢ TOU TTAPAKATW TTPOYPAUUATOG Test;

class A {
public int x=1;
public int y=5;
public AQQ { y=6;
public A(int a) { x=a; }
) public A(int a, int b) { x=a; y=b; }

class B extends A {
public B() {}
public B(int a) { super(a); }
public B(int a, int b) { super(a,b); }
public B(int a, int b, int c) { x=a+b+c; }
public B(int a, int b, int c, int d) {

) super(a,b); y=c+d; }

public class Test {
public static void main(string[] args) {

B bl = new BQ;
System.out.printin("bl.x: "+bl.x+" bl.y: "+bl.y);
B b2 = new B(2);
System.out.printin("b2.x: "+b2.x+" b2.y: "+b2.y);
B b3 = new B(3,4);
System.out.printin("b3.x: "+b3.x+" b3.y: "+b3.y);
B b4 = new B(1,1,1);
System.out.printin("b4.x: "+b4.x+" b4d.y: "+bd.y);
B b5 = new B(2,2,2,2);
System.out.printin("b5.x: "+b5.x+" b5.y: "+b5.y);

}
Auon:
bl.x: 1 bl.y: 6
b2.x: 2 b2.y: 5
b3.x: 3 b3.y: 4
bd.x: 3 bd.y: 6
b5.x: 2 b5.y: 4

‘Aoknon 3 (14 povadeq)

OewpnoTte 10 TTAPOKATW TIPOYypaupa Java. ATAviAoTE OTIC TTAPAKATW
EPWTACEIC PE OTOXO VA CUUTTANPWOETE TA KEVA OTIC ONAWOCEIC TWV HEAWV
(Oedopévwy Kal ueBddwV) TnG kKAdong Professor.

public class Professor {
String name;
boolean nice;
boolean exciting;
private ____ 1nt 1nstance_count;



public Professor(Q {
instance_count++; }
public printname() {
System.out.printin("Prof." + name); }
shouldTakeHisCourse() {
return (nice & & exciting); }
protected void finalize(){

}

(a) Moo eival TOo avayvwpioTIKO dikalwuaTog TTpoaBaaong (visibility modifier)
TTOU ePpéows dnAwvetal OTIC PeTABANTEC dedopévwy name, nice  Kal
exciting ;

AUon:
package

(B) H petaBAntr instance_count mp&trel va dnAwBei oav oTarikn (static), A
oav pn-otaTikn (dnA. dynamic);

AUon:
static

(y) H péBodog printname mpémel va dnAwbei cav oTatikr (static), cav un-
oTtatikf (dnA. dynamic), i kai Ta dUo;

Auon:
nonstatic

(8) Molog TrpéTTel va gival 0 ETTIOTPEPOUEVOS TUTTOG TNG PeBOGdOU printname ;

AUon:
void

(€) Moio gival To KATAAANAGTEPO avayvwpPIoTIKO SIKAIWUATOG TTPOCRACNG
(visibility modifier) yia Tnv yé6odo shouldTakeHisCourse;

AUon:
public

() TMolog Trpémel va €ivalr O €MOTPEPOPEVOG  TUTTOG TnG  MEBOGDOOU
shouldTakeHisCourse;

AlUon:
Boolean

(n) Molo €ival To cwpa TG ueBBGdou finalize;

Auon:
--instance_count;




‘Acoknon 4 (26 povadeqg)

OewpnoTe TNV TTAPAKATW KAAoN Java yia Tnv avatrapdoTaon KAQOUATIKWY
apiBuwv (Fraction):

class Fraction {

/*Rational numbers are represented by fractions of the
form (a,b), where a and b are integers and b is not O.
a is called the "numerator" and b 1s the "denominator".
Fractions are stored in a reduced canonical form such
that the greatest common divisor of a and b is 1, and b
is always positive. Each fraction will be reduced every

/time it gets set or changed.

*
private int numerator;
private int denominator;

public Fraction (int a, int b) {

if (b 1= 0) {
// Make sure denominator 1is positive.
if (b < 0) {
denominator = Math.abs(b);
numerator = -a; }
else {

numerator = a;
denominator = b; }
reduce(Q); }

// Returns this fraction's numerator.
public int getNumerator() {
return numerator;

// Returns this fraction's_denominator.
public int getDenominator() {
return denominator;

// Returns this fraction's value.
public double getvalue() {
return (double)numerator/denominator;

}

// Divides this fraction in half.

public void halve() {
denominator = denominator * 2;
reduce();

}

// Reduces this Fraction to its simplest form:

// denominator is > 0 and gcd of numerator and

// denominator is 1.

// For example, 6/8 would be reduced to 3/4.

private void reduce() {
// Divide both numerator and denominator by gcd.
final int g = gcd(numerator, denominator);
numerator = numerator/g;
denominator = denominator/g;

}

// Greatest common divisor of two integers
private int gcd(int 1i,int j) {



// At 1east one argument of the gcd must be nonzero
if (1 !I= ﬂ 1= 0) {
int b1g = Mat abs(i);
int small = Math.abs(j);
int remainder = big % small;
while (remainder !=0) {
big=small;
small=remainder;
remainder=big % small;

return small;}

// Returns true if this Fraction equals otherFrac, and
// false otherwise. _
public boolean equals(Fraction otherFrac) {

if (numerator == otherFrac.getNumerator() &&
denominator == otherFrac.getDenominator())
return true;

else

y return false;

// Return String version of a fraction. we distinguish
// three cases: (a) if Fraction is zero then "0"
// (b) if Fraction 1is between -1..1 then “num” “/7 “den”
// (c) if Fraction is >= 1 or <= 1 then ° ‘integralpart”
+“fractionpart”

public String toString() {

// To be completed by the students

} // end of toString
} // end of Rational class

(a) Moieg amd TI¢ TTapaATTAVW PEBODOUG dev avrikouv OTO CUMPPBOAaIO TNG
kKAdong Fraction ;

AUon:
The private methods gcd(i,j) and reduce()

(B) Moigg €ivar o1 apeTapAnTeG ouvlnkeg (invariant conditions) TTou TTpPETTEl Va
IKavoTToloUV 6Aa Ta €ykupa oTiypIdTuTIa TNG KAGong Fraction ; Moia gival n
€K TWV UOTEPWY OUVONKN (post condition) TOU KATOOKEUAOTA QVTIKEIMEVWYV TNG;

AUon:

Invariant condition: Once created and until destroyed, this instance contains
a valid fraction getDenominator() > O stored in a normalized form
gcd(getNumerator(), getbenominator()) ==

The Post condition of the constructor is essentially the Invariant and that the
value has been set correctly: getvalue(

(double) getnumerator()/getdenominator()

(y) Moia €ivar n ek Twv TTPOTéEPWY OUVONKn (pre condition) Tng pEBOGOOU
gcd(i,3); Nati n yéBodog reduce() Oev xpeldletal va eAEYXE TIG €K TWV
TPOTEPWV  OUVONKES TNG TIPIV KOAECEl OTOV KWOIKA TnG Tnv MEBOSO

gcd(i,J);



AUon:

Pre condition: At least one argument of the gcd (1, J) must be nonzero
il=01131!=0

From the invariant conditions of class Fraction we guarantee that at least

the denominator is nonzero.

(0) Mwg n péBodog equals utropei va ouykpivel dUo Fractions av eival ioa
pe dedopévo Ot Traipvel Povo éva Fraction yia Trapduetpo €i06dou; Mwg
eCao@aliceTal 0TI DIAPOPETIKOI KAAOUATIKOI apiBuoi 1/2, 2/4, 3/6 kATT. gival 6Aol
ioor; MNari eivar AdBog n uAotroinon TG PeEBOGdOU XPNOIPOTTOIVTAG TNV EVTOAN:
return(this->getvalue() == otherFrac->getvalue())

Auon:

The two Fractions compared are (1) the parameter and (2) the Fraction whose
equals method is being called. Constructors and Mutators (e.g. halve())
ensure that fractions are stored in a normalized form by calling the method
reduce(). Finally value equality is wrong due to double comparison on non
-significant bits.

(€) YAomroiiote Tnv péBodo toString() olpewva Pe TIG TTPOdIOYPAPEG
TToU oag divovtal oav oXOAIa TNG PeBOdOU;

Auon:
// Fraction is zero.
if (numerator==0)
return "0";
else {
// Fraction is between -1..1.
if (Math.abs(numerator)<denominator)
return Integer.toString(numerator)+
"/"+Integer.toString(denominator);
else {
// Fraction is >= 1 or <= -1.
// Represent as a mixed number.
String intPart= Integer.toString(numerator/
denominator);
String fractPart="";
// Fractional part is non-zero.
if (numerator % denominator != 0) {
fractPart=" "+
Integer.toString(Math.abs(numerator) %
denominator)
) +"/"+Integer.toString(denominator);

return intPart+fractpPart;

}

(€) Ma k&Be kKopudaT KWOIKA Java TTou 0ag OIVETE TTAPAKATW UTTODEILTE av
eKTEAEITAI CWOTA A av UTTAPXEl KATTOI0 AGBOG. ZTNV TTPWTN TTEPITITWON YPAWTE
TA ATTOTEAEOUATA TTOU TUTTWVOVTOI £€6000 TOU TTPOYPAUMATOG. TNV deUTEPN
TTEPITITWON €€nyeioTe TOUG AOYOUG GTOUG OTTOIOUG oPEiAeTal TO AdBOG.



Fractjon f1
Fraction f2

new Fraction(3, 5);
new Fraction(3, 5);

Fraction f3 = f1;
if (f1 == f2)
System.out.printin("alpha");
if (f1 == f3)
System.out.printin("beta");
if (fl.equals(f2))
System.out.printin("gamma");
if (fl.equals(f3))
System.out.printin("delta");
Auon:
Runs successfully.
Output:
beta
gamma
delta
Fraction[] Tist;
Tlist = new Fraction[15];
System.out.print("The numerators are: ");
for (int i=0; i<15; i++)
System.out.print(list[i].getNumerator());
AUon:
Produces an error message because the elements of the list have not been
initialized
Fraction apple = new Fraction (1, 2);
Fraction peach = new Fraction (4, 5);
Fraction pear = apple;
peach.halve();
pear.halve(Q);
System.out.printin(apple);
System.out.printin(peach);
System.out.printin(pear);
AUon:
Runs successfully.
Output:
1/4
2/5
1/4

‘Aoknon 5 (20 povadecg)

OéNoupe va ulotroijooupe €va TIpOypapua Java yia TNV QTTOTinon
APIOUNTIKWY EKPPACEWY AKEPAIWY APIBUWY. XPNOINOTTOINCETE TOV UNXAVIOUO
TNG KANPOVOMIKOTNTAG AQPAIPETIKWY ] OUYKEKPIMEVWV KAAOEWV Kal HEBOdWV
yld va QvaTTapoaoTACETE KAl va UAOTTOINCETE TNV oTroTiunon (evaluation)
apIBUNTIKWY ekppdocwy (Expression), aképaiwv Tiywv (Value) kabwg Kai
Twv TeAeoTwv (Operator) + (Addop), - (Subop), * (Mulop) kai / (DivOp).



MNa €eukoAia pTTOPEITE VA  TTapaAsiyeTe TIG HEBOGDOUG avAyvwong Kal
KATOOKEUNG TOU OUVTAKTIKOU OEVTPOU MIAS apIBunTIKAG ékgpaong. lMNa tnv
lEpapxia Twv KAAOoEwv TNG AGOKNONG OUVIOTATE N XPAON Kal EVOIANECWY
BondnTiKWV KAGoewv OTTWG duadikf ékgpacn (Binary) Kkal apiOunTIKOg
TeAeoTC (Arithmeticop). MNa Tnv ammoTiunon TwWv aPIBUNTIKWY EKPPATEWV
TWV aképaiwv TIJWV (Value) kabwg Kal Twv TEAESTWV Ba XPEIAOTEITE TNV
uhoTroinon piag uebddou evaluate().

AlUon:

abstract class Expression {
public abstract int evaluate();

class value extends Expression {
int val;
public value(int 1) { val = 1i; }
public int evaluate() { return val; }

class Binary extends Expression {
Operator op;
Expression terml, term2;
public Binary(Operator o, Expression tl,
Expression t2) {
op = 0; terml = tl1; term2 = t2;

public int evaluate () {
return op.evaluate(terml.evaluate(),
) term2.evaluate());
}

abstract class Operator { _ _
public abstract int evaluate(int vl, 1int v2);

abstract class ArithmeticOp extends Operator {}

class Addop extends Arithmeticop {
public int evaluate(int vl, int v2) {
return vl + v2;}

}

class SubOp extends Arithmeticop {
public int evaluate(int vl, 1int v2) {
return vl - v2;}

}

class Mulop extends Arithmeticop {
public int evaluate(int vl, int v2) {
return vl * v2;}

}

class DivOp extends Arithmeticop {
public int evaluate(int vl, int v2) {
return vl / v2;}




‘Aoknon 6 (20 povadeq)

(a) E€nyeioTe TNV €vvolia Tou guPRéAEIg (scope) Kal TG opatdTnTag (visibility)
TWV avayvwploTIKwy (identifiers) OTTwg o1 PeTaBANTEG O€ €va TTPOYpAUMA
Java.

AUon:

The scope of a variable declaration is the collection of statements that can
access that variable. Program blocks (e.g., using {}) determine the collection
of statements where a variable declaration is visible. The scope of global
variables includes all statements in the program. The scope of local variables
includes only those statements inside the function where it is declared.
Program blocks can be also nested. If an identifier in an outer scope is
redeclared in an inner scope, the new declaration is said to hide the outer
declaration. An identifier is visible in a statement if its scope includes that
statement and the identifier is not hidden. Note that in Java programs, class (or
interfaces) definitions introduce blocks, and therefore determine the scope of
variables. Local variables are called instance variables. Do not confuse, the
scope of variables within a program block with the Java visibility modifiers
determining access rights of variables (or methods) across blocks as class (or
interfaces) definitions.

(B) T evvooupe ocav agaipeon Oedoupévwy (data abstraction) kar TTwg
utToOoTNPICETOI OTTO TNV Java;

AUon:

Data abstraction or abstract data type provides an encapsulation mechanism to
limit the visibility of both the data values and the functions defined for the
values. The key notion of data abstraction is to bundle code and data together
in a single module so that the functions provide a public interface to a logical
type. They allow for the separation of interface from implementation and
restrict access to the underlying representation.

In an object-oriented language like Java, the data type is bound together with
the initialization and other operations on that type. A data type is referred to as
a class (concrete or abstract) or an interface. Operations are implemented by
methods. The initialization is accomplished by special methods called
constructors. Each method or instance variable in a class can be declared to
have a particular level of visibility—private, protected, or public—with regard
to its client classes. A public variable or method is visible to any client of the
class; for most classes, the instance variables are not public. The public
methods define the interface of the class. A private variable or method is
visible only to the current class and not to either its subclasses or to the outside
world. A protected variable or method is visible only to subclasses of the
class.

(y) T givai pia o@aipeTiky kKAaon (abstract class); [lNoia €ivar n kupia
XPNOINOTNTA TwV a@aIPeTIKWV HEBSGdwvY (abstract method); E&nynote Tov
TTOAUPOPPIOUO (polymorphism) TTou OQEiAeTal OTIG APAIPETIKEG KAAOEIG.



®) T

AUon:

A class is declared abstract if one or more of its methods are declared to be
abstract. A method is declared abstract if the code of the method is not
provided by the class but must instead be provided by its subclasses. Abstract
classes are used to define a public interface to be shared by a set of classes. It
is illegal to create (initialize) an object of an abstract class. This restriction
ensures that a call cannot be made to an abstract (unimplemented) method.
Abstract methods specify an interface that concrete subclasses have to satisfy by
overriding them with a concrete method. One motivation for this feature is that it
allows separating interface from implementation and thus facilitates programming in
the large. Polymorphism refers to the late binding of a call to a specific method
in an object. Consider the following method call obj.m();

The declared type T of the object obj guarantees that all subtypes of T
implement an appropriate method m; Java verifies this at compile time. The
actual instance of the method m that is called depends on the dynamic type of
the object obj at runtime.

gival pia otaTiki péEBodog (static method) ; AwoTte éva Tapddelyua yia

TNV XPNOIUOTNTA TOUG.

Auon:

A static method is a method that "belongs" not to an individual object, but to
an entire class. It cannot access instance variables, and it can be called without
having an instance to call it on. All information required by a static method is
passed as arguments. One motivation for this feature is that for example
trigonometric functions are not logically associated to any object. Hence, it
would feel wrong to have to provide an object in order to call them. In other
terms they correspond to traditional C functions.

(€) T eivan i TeAikA p€Bodog (final method) ; Moia eival n KUpla xpnoiudTnTa

TOUG ;

AUon:

A final method is a method that cannot be overridden in a subclass. One
motivation for this feature is that it may make code easier to read, because the
client can rely on calling one particular implementation of a method instead of
any of a set of overriding versions (i.e., turn off the polymorphism).




