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Aoknon 1 (15 povadeq) ZupBoAoosipég kal Apxeia

AwoTe Tov KWOIKA TNG HEBSOou main() piag kKAdong LineAndColumn Trou Bpiokel Thv
TTPWTN EPNPAVION €VOG XAPAKTAPA OE £VA APXEIO KEIMEVWV KAl EKTUTTWVEI TOV aPIBUO TNG
YPOUMNG KABwG kal T Béon uEéoa OTn YPOUMN TIOU O XOPAKTAPOG eu@avidetal. To
TTPOYPAUMa Ba TTPETTEl va TTaipVEl BUO TTAPAPETPOUG ATTO TRV KOVOOAQ, OTTOU N TTpWTN €ival
TO OVOPO TOU apxeiou Kal n OeUTEPN O XAPOKTAPAG TTou avadnreital. To TTpoypauua Ba
TIPETTEl VA ETTIOTPEPEI KATAAANAQ pnvupaTta AdBoug edav Traipvel évav AavBaouévo apiBud
TTOPANETPWY, N €AV N OEUTEPN TTAPANETPOG €ival Pia oupBoAooeipd peyaAutepn atrd Evav
xapakthpa. Etriong, Ba Trpétrel va TAnpo@opei yia Tuxév TrpofAnuata avayvwong/
EYYPOAPNG.

Mo mapddelypa, BewpnoTe £va apxeio KelnEvou Pe dvoua test. txt Tou TepIEXEl akpIBWG
TIG AKOAOUBEG BUO YPAPHEG:

jw3Xxv44js

snnnms8@@1vdu

EmimrAéov, uttoBEoTe OTI Oev UTTAPXEI KAVEVA APXEIO KEIMEVOU PE Ovoua XXX.tXt oTov
TpéxovTa kKatdAoyo (directory). Ztnv ouvéxela oag divetal n €TTIOUUNTH CUPTTEPIYOPA TOU
TTPOYPAUMATOG TTOU TTPETTEI VO UAOTTOINCETE OTA OEQOMEVA TOU TTAPATTAVW TTAPADEIYHATOG:
e java LineAndColumn test.txt j

EKTUTTWVEL:

the character j appears first in line 1 at position 0O

e java LineAndColumn test.txt m

EKTUTTWVEL:

the character m appears first in line 2 at position 4
e java LineAndColumn test.txt a

EKTUTTWVEL:

the character a does not appear in the file
e java LineAndColumn test.txt

EKTUTTWVEL:

wrong number of arguments
e java LineAndColumn test.txt bb

EKTUTTWVEL:

second argument must be a single char
e java LineAndColumn xxx.txt j

EKTUTTWVEL:
input/output problem

InHeiwon: Mmopeite va uttoBéoeTte 611 To TTPOYPAUMa ekTEAEITAI aTOV D10 KatdAhoyo &Trou
BpiokeTal kal TO apxeio Kelévou TTou diveTal oav TTapAPETPoG. Ettiong dev €xel onuacia eav
TO TTPOYPAPUG 0O Bewpei OTI N TTPWTN YPAUUL TOoUu apxeiou £xel aplBuo 0 ) 1 (1o id1o 10KUEl
Kal yio TNV 8éon evOog XapakTipa o€ dia ypauun). MNa tnv uhotroinon g ueBddou main ()
xpnolgotoiote  TIG  WeBOdoug readLine() kal getLineNumber()Tng kAdong
LineNumberReader kabwg kai Tig ueB6doug charAt (i) kal indexof(c) tng String.



Auon: .
import java .10 .*;
public class LineAndColumn {
public static void main (String[] args) {
if (args.length != 2) {
System.out.printin("wrong number of arguments");
return;

}
if ( args[1].lengthQQ!= 1) {
System.out.printin("second argument must be a single char");
return;
} //2 points
String file = args[0] ;
char toFind = args[1l].charAt(0) ;
String Tline;
int indexInLine ;
boolean found = false ;
try {
LineNumberReader qinput=new LineNumberReader(new FileReader(file));
while (((Tine = input.readLine()) != null ) && ! found ) {
indexInLine = Tine.indexO0f(toFind );
if (indexInLine != -1) {
found = true ;
System.out .println ("the character " + toFind +
"appears first in Tine " +input.getLineNumber() +
"at position " + indexInLine );

¥
if (!found) ) )
System.out printin ("the character " + toFind +
" does not appear in the file" );

input.close();

} //8 points _
catch (IOException e ) {
System.out.printin ("input/output problem");

}} //4 points
}

‘Aoknon 2 (10 povadeq) Baoikn AsITOUpPYIKOTNTA AVTIKEIHEVOV

2ag divetal 0 akOAoUBoG PEPIKOS OPIoPOS TNG KAGoNG BinaryTree:
public class BinaryTree {

BinaryTree leftChild, rightcChild;

Object value;

YAotroioTe pia PéBodo oTiypiotuTiwy (instance method) equals () yia va eAéyxeTe dv dUo
duadika dEvdpa (binary trees) €éxouv Tnv idia dopr) (dnA. id10 apIBud KOPPwWV ava eTTiTTedO)
Kal TIG iDIEG TINEG ava KOMPoO.

public boolean equals(BinaryTree that) {

AUO?:
if (that == null) return false;
return safeequals(this.value, that.value) &&
safeEquals(this.leftChild, that.leftchild) &&
) safeEquals(this.rightchild, that.rightChild);
private boolean safeEquals(Object objl, Object obj2) {
if (objl == obj2) return true;
if (objl == null || obj2 == null) return false;
return objl.equals(obj2);

H

Znueinon: MNa tnv ulotroinon g Babidg 1I00TnTag (deed equality) TWV AVTIKEIMEVWY  TTOU
ouvBETouV £va duadikd dEVOPOo (TTou TrepIAapBavel kal Tov EAeyxo null TIuWV) Ba XPEIAOTEITE
bia BonOnTikr yébodo boolean safeEquals(Object objl, Object obj2).



‘Aoknon 3 (16 povadeq) YneppopTwon kal YNookeAIOHOG Me003wV

2.ag divovTal ol akOAOUBEG EVTOAEG VOGS TTpOYpAUMaTOG Java:
A a = new A("a");
a.name("b")
Mo kabe évav atrd Toug TTAPAKATW OPIOCPOUG KAAoEWY, dWOTE TNV cuppBoAlooeipd TTou Ba
TUTTWVOTAV OTAV €6000 Oav  ETIOTPEPOUEVN TIUA META Tnv ekTéAeon Tng MeEBOOOU
a.name("b").
{ (4 povaaz-:t;)
ass C
Str1ng n="c";
c(string n) { this.n = n; }
String name(String s) { return n+s; }

class A extends C {
A(string n) { super(n); }

labll llacll llball llbcll llcall llcbll

| AUon: ab

% B) (4 povaaz-:t;)
ass C
pr1vate String n = "c";
cO {1 _
c(string n) { this.n = n; }
String name(String s) { return n+s; }

class A extends C {
String n;
A(string n) { this.n = n; }

3
llabll llacll llball llbcll llcall llcbll

| AUon: cb

? v) (4 povaaz-:t;)
ass C

Str1ng n="c";

cO {3 _

c(string n) { this.n = n; }

String name(String s) { return n+s; }

class A extends C {
String n = "a";
A(string n) { this.n = n; }

String name(String s) { return s+n; }

llabll llacll llball llbcll llcall llcbll

| AUon: ba

% (4 povaaz-:t;)
ass C "o

Str1ng n ="c";

cO {1 _

c(string n) { this.n = n; }

String name(String s) { return n+s; }

class A extends C {
String n = "a";
A(string n) { this.n = n; }

String name(String s) { return super.name(n); }

labll llacll llball llbcll llcall llcbll

| AUon: ca




‘Aoknon 4 (20 povadeq) Zxediaon kai YAonoinon KAGOE®V

2xedIGOTE Kal UAOTTOINOTE MIa KAAon Java pe ovopa Lock n oTroia avatrapioTd pia
KAEIDOPIG e ouvdouaouod 4 apiBpwy. H kAsidapid €xel TEooepig avaTpoTreig (tumblers) tTou
MTTOPOUV va TEBOUV O€ pia aképala TIPM peTagu 0 kai 9.

("

avarpotreag 0

avatpoTreag 1

/

<+— QVATPOTTEQG 2
\ avaTpoTTéac 3

KdaBe kAeidapid £xel Ta TTapakATw dedopéva:

e ula TpEXouoa pubuion apiBuwv (current setting) yia kGBe €vav amd Toug 4
avartpoTreig (atmo 0 £éwg 9).

e £vav aTraIToupevo ouvduaoud apiBuwv (required setting) yia Toug 4 avaTpoTrEig
WOTE N KAEIDAPIA VA AVOiYEL.

KaBe KAEIDapIa €XEI TIG TTAPAKATW PEOBODOUG:

e ¢vav kataokeuaoTi Lock(int[] required) Tou Traipvel oav TTAPAPETPO TOV
ouvouaoud apiBuwv TTOU ATTAITEITAI YIO TOUG 4 AVATPOTIEIC WOTE N KAEIDAPIA va
QVOIVEl.

e o YéBodo alterTumbler(int tumbler, int newSetting) mou aAAdlel TNV
TIMN €EVOG avaTtpoTréd. H Tpwtn TapaueTpog TTPoadIoPICeEl TTOI0G AVATPOTTEAS TTPETTEI
va aAlaxrei (0-3) evw n deuTtepn TTPOCdIoPiel TToId TIUA TTPETTEl va BE0OUNE OTOV
avatpotréa (0-9).

e pia péBodo canOpen() n otroia emOTPEPE! true €dv n KAEIBAPIA PTTOPET VO QVOIgel.
AuTtO ocupBaivel pévo €dv n TpExouca pubuion apiBuwv yia KABe Evav atmd Toug 4
QVOTPOTTEIG €ival idIa JE TOV ATTAITOUPEVO OUVOUAOHO TNG KAEIDAPIAG.

e Ui péBodo sameSettings(Lock otherLock) n omoia emoTpépel true €dv TO
TPEXOV QVTIKEIMEVO TTOU TNV EKTEAEI €XEI TOV D10 ATTAITOUPEVO OUVOUAOHUO QPIBPWY JE
QUTOV TOU QVTIKEINEVOU TTOU TTEPVAUE OAV TTAPANETPO.

Inueinon: MNa kabe pia amd TIC Tapamdvw PeBABOUC TToU BnuIoUpyEiTeE, BWOTE TIG
KataAAnAeg TTpoouvlnkeg (preconditions) pe Tnv pop@r) oxoAiwv Java. Edv emBupeite,
MTTOPEITE va TTPOCBE0ETE ETTITTAEOV HEBOOOUG.

Auaon:
pubTlic class Lock {
public static final int NUM_TUMBLERS = 4;
private int[] mySettings;
private int[] myRequired;
public Lock(int[] required) {
//pre: required != null, required.length = NUM_TUMBLERS,
// 0 <= required[i] <= 9
mySettings = new int[NUM_TUMBLERS];
myRequired = new int[NUM_TUMBLERS];
if (required.length>3)
throw new ITlegalArgumentException ("Lock has 4
tumblers");
for(int i = 0; i < NUM_TUMBLERS; 1i++)
if (required[i]l<0 || required[i]>9)
throw new I1TegalArgumentException("Tumbler




}

invalid value ") ;
myRequired[i] = required[i];

public void alterTumbler(int tumbler, int newSetting) {

// pre: 0 <= tumbler < NUM_TUMBLERS, 0 <= newSetting <= 9
if (tumbler<0 || tumbler > 3 || newSetting <0 ||
newSetting >9 )
throw new ITlegalArgumentException(" Invalid tumbler
or tumbler value");
mySettings[tumbler] = newSetting;

public boolean canOpen(){

/ pre: none
boolean correct = true;

int i = 0;

while( correct & i < NUM_TUMBLERS)

{ correct = mySettings[i] == myRequired[i];
i++;

}

return correct;

public boolean sameSettings(Lock otherLock) {

//pre: otherLock != null
boolean same = true;

int i = 0; )

while( same && i < NUM_TUMBLERS; ) )

{ same = mySettings[i] == otherLock.mySettings[i];
i++;

}

return same;

Point breakdown:

2 - instance var(s) for current settings.

2 - instance var(s) for required settings.

the constructor and methods are worth 4 points each

1 point: for stated precondition (no need to check precondition)
1 point: attempt to carry out purpose of method / constructor

2 points: correctly carry out purpose of method / constructor
Bonus + 3 Exception handling

‘Aoknon 5 (16 povadeg) OpOoTNTA AVTIKEINEVOOTPEPOUG K®dika

2TOUG TTOPAKATW OPIOCPOUG KAAOEwV Java uttdpyxouv 4 TouAdxioTov Aoyika Aaen. H pébodog
main() ¢ kAdong Example evw Oev  TIPETTEl va TUTTWVEL TITTOTA, TUTTWVEI TNV
oupBohooeipd ' (0,0) is same'.

/7':7': B
* point in plane with (0,0) as upper left. | * represents a point whose x value
*/x increases to right, y increases down. */is the same as its y value.
1. public class Point { 13.public class SpecialPoint extends
2. /** x,y point in plane */ Point {
3. 1int x; /** Common value for both x and y */
4. 1int y; 14. 1int z;
/¥ Equa]ity Check */ /** Constructor_*/ )
5. public boolean equals (Object p) { 15. public specialpPoint (int z) {
6. return (this.x - x == this.y - y); 16. super (z,z);
7. 17. }
/%% Construct Point */ /%% Represent as String */
8. public Point (int a, int b) { 18. public String toString OO {
9. y = b; 19. return "("+z+ "," +z+")";
10. X = a; 20. }
11. } 21.}

12.}




j/Test code
22. public class Example {
23. public static void main (String [] args) {

24. Point p = new SpecialPoint(5);

25. Point q = new Point (3,3);

26. if (p.equals(q)) {

%g. ! System.out.println (p + " 1is same");
29. }

30. }

Mo kGBe éva atrd Ta AGBN TTOU EVTOTTICETE OTOV TTAPATTAVW KWOIKA

(a) M'payTe TNV YpaAPUA OTAV OTTOIA EP@AVICETAL.

(B) AwoTe pia ouvToun TTEPIYPAPr) TOU AGBOUG.

(y) Ytrodeigte pia d16pbwaon Tou AaBoug.

Znueinon: Mmopeite va meplypdwete Ta AGOn ye otroladnmoTe ogipd (SnA OXI AvVayKACTIKA
ME TNV O€Ipd €UPAVIONG TOUG OTO TIPOypauua). MNa tnv d16pBwory Toug WJTTOPEITE va
TIPOTEIVETE TNV TTPOCONKN KAIVOUPYIWV YPANUWY KWAIKA 1 TNV apaipeon Ypauhwy atrd Tov
UTTAPXOVTA KWOIKA.

Auon:
1. In SpecialPoint constructor (line 15), the instance variable for z is not set. Either
set it, or move the toString() method into Point and replace z,z with x,y
2. In Point.equals() (line 6), the code makes multiple faults

2a) note that the reference 'this.x' is the same as 'X', so the lonely 'x' should
instead be (Point) p.x

2b) note that the reference 'this.y' is the same as 'y, so the lonely 'y' should
instead be (Point) p.y

2c) the '==' check is invalid (this will return true if both points are on the XY
diagonal. Replace with '(this.x == (Point) p.x) && (this.y == (Point) p.y)'

‘Aoknon 6 (15 povadecg) KAnpovopikoTnTta KAdoswv

AnpioupynoTe TPEIG KAAOEIG Java TTou avaTtapioTouv dIa@OpETIKA €idn (wugiwv (bugs). Ta
(wuela avAkouv o€ dUO KATNyopies: éviopa (insects) kal apaxveg (spiders). OAa Ta éviopa
éxouv 6 1T6dIa (legs) evw OAeg o1 apaxveg €xouv 8 TTodIa. EtmirAéov, OAa Ta €idn {wuiwv
£XOUV JIAPOPETIKA XpWHATA T OTTOIA KAl Ba TTPETTEI v AVATTOPAOCTACETE JE OUPPBOAOTEIPEG.
Mo Ta €Eviopa, Ba TTPETTEN ETTIONG VA KATAYPAWETE €AV TO EVTOMO €ival HupunyKI (ant) evw yia
TIG APAXVEG, Ba TTPETTEl va KATAYPAWETE €AV n apdaxvn €ival dnAntnpiwdng (poisonous). H
TTOPAKATW KAGon UseBug xpnolgoTrolei TNV KAGon Bug Kal TIG UTTOKAQOEIG TNG, TIG OTTOIEG
KaAgioTe va UAOTTOINOTE WOTE N PEBOBOC main() va eKTEAEITAI KAVOVIKA.

public class UseBug {
public static void main(String args[]) {
Bug critters[] = new Bug[2];
Insect bugl = new Insect();
bugl.isAnt = true;
Spider bug2 = new Spider();
bug2.isPoison = true;
critters[0] = bugl;
critters[1] = bug2;
int totalLegs = O0;
for (int i = 0; i < critters.length; i++) {
totalLegs += critters[i].numLegs();
critters[i].color = "black";
//critters[i].isAnt or critters[i].isPoison would be illegal here
} // end for
System.out.println(totalLegs); // will print 14
} // end main
} // end class UseBug



Inueinon: Acv xpeidletal va aoyxohnBeite pe TpoBAnuarta evBuldkwaong (encapsulation)
Kal atrékpuywng Twy dedopévwy (information hiding). Mtropeite va uttoB£oete OTI KAvEVOG
AANOG KWAIKAG TTEAATNG Oev Ba BeAjoel va dnuioupynoel oTIyIOTUTTIA TNG KAGoNG Bug €KTOG
ammé TNV PéBodo main() Tng UseBug. Emiong Oev cival amrapaitnto va TTapEXETE AAAEG
MEBODOUG  HETARBANTEG OTIVUIOTUTTWY EKTOG ATTO QUTEG TTOU ATTAITOUVTAI ATTO TNV UseBug.

Auagn:

public abstract class Bug {
public abstract int numLegs(Q);
public String color;

} // end class Bug

public class Insect extends Bug {
public int numLegs() {

return 6;

public boolean isAnt;
} // end class Insect
public class Spider extends Bug {
public int numLegs() {
return §8;

public boolean isPoison;
} // end class Spider

// alternative solution where Bug doesn't really have to be abstract
public class Bug {
int legs; // may be public or private
public int numLegs() {
return legs;

String color;
} // end class Bug
public class Insect extends Bug {
public boolean isAnt;
public Insect() {
Tegs = 6;

} // end class Insect
public class Spider extends Bug {
public boolean isPoison;
pubTlic Spider() {
Tegs = 8;

} // end class Spider
we can also create a constructor for Bug
pubTlic Bug(int numLegs) {
Tegs = numLegs; }
and call it from the subclasses constructors
pubTlic Insect() {

super(6); }
pubTlic Spider() {
super(8);

Aoknon 7 (15 povadeg) Oswpia AVTIKEINEVOOTPEPOUG Kmdika

(a) (5 povadeg) Ti cival n oupPBardtnta (compatibility) TOTTWY (KATG TNV AVTIKATAOTAGON
EKQPAcEWV €vOG KwOIKa Java), Kal TTwG O TIPOYPAUMATIONOG TTou BaacifeTal 0Toug
YEVIKOTEPOUG TUTTOUG €VIOXUEI TNV IKAVOTNTA ETTAVOXPNOIYOTTOINONG KWOIKA; AWOTE HIa
ouvToun €EAynon.

Auon:

Type compatibility refers to the ability to use an instance of a subclass anywhere an instance
of a superclass is expected, such as in assignment or in parameter passing. It helps
promote code reusability because functions and other code can be written to use the more
generic superclass, but that same code can be reused to work with all subclasses.




(B) (5 Hovadeg) Ymapyxel kammolo¢ AGyog yia va dnAwaooupe oav agnenuéveg (abstract)
MEBODOUG pIaG KAGoNG TToU gival IBIWTIKEG (private); AwoTe pia ouvToun €¢riynon.

Auon:

No. “Abstract” means that late binding will be performed — this is only relevant if the method
is overridden in a subclass. Since private member functions can’t be accessed by the
subclass, they probably aren’t going to be overridden.

(y) (5 povadeg) ‘Exel vonua n diAwaon piag TeAikng agnenuévng (final abstract) pyebodou;
AwaoTe pia ouvToun €ERynon.

Auon:
No. A final method cannot be overridden, and an abstract method has no implementation.
Thus a final abstract method could never be implemented and is useless.




