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NavenioTAgio KpATNG
TuAHa EmMoTAENG YNoAoyioTOV

HY-252 — AVTIKEIHEVOOTPEPNG MpoypaupaTIOHOG
BaociAng XpioTo@idng

Tehikn EE€Taon (3 wpeg)
Hpepopnvia: 25 Iavouapiou 2013

Aoknon | Aoknon | Aoknon | Aoknon | Aoknon | Aoknon | Aoknon | Aoknon | Z0voAo
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/15 /10 /18 /10 /10 /16 122 /09 /110
OVOUAaTEN®VUHO:

Api18uoG MnTpwou:

Acoknon 1 (18 povadeg) Zrarikoi Mevikoi TUNol

a) (5 povadeg) ag divetal 0 akOAouBog kwdikag Java. Molég TIC TTOPAKATW avaBETEIg
(assignments) ival £ykupeg (dNA. xwpig TTpoBARuaTa KaTé ToV EAEYX0 TWV TUTTWV);
class Box<T>{}

class SuperBox<T> extends Box<T>{}

I. Box<Object> b = new Box<String>();

I1. Box<String> b new SuperBox<String>();

111 Box<Object> b new SuperBox<String>();

L, 1, 11

povo n i

povo n | kai

pgovo n |

AUon:
Il only

B) (5 Hovadeq) Moléc TIc TTapakdTw avadéaeig eival Eykupeg (dnA. xwpic TTpoBARuaTa Katd
TOV £AEYXO TWV TUTTWV);

i) Set<String> s = new Set<String>();

i) Set<String> s = new HashSet<String>();

iii) HashSet<String> s = new Set<String>();

iv) HashSet<String> s = new TreeSet<String>();

Auon:
i) Set<String> s = new HashSet<String>();

y) (5 HOVAdEG) Zup@uwveital Pe TNV €KTiPNON OTI o1 yevikoi TUTTOI OoTnv Java KaBioTouv
Eykaipn TNV avayvwpion AaBwv xprong TUTTwv atmd Tov XPOvo €KTEAEONG OTOV XPOVO
METAQPOONG TWV TTPOYPANUATWY; AIKaloAoyrnoTe ouvToua Tnv atrdvinor oag divovrag éva
TTapAdEIyUa.

AUon:

Without using generics, any instance of Object can be placed

in a Collection. When the client accesses one of those
instances, it can (try to) apply operations that may not apply
to it. Generics eliminate this problem from run-time by adding
type-checking to the client to make sure that the operations

can be applied to instances of the subtype of Objects declared
in the generic.
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Aoknon 2 (10 povadeg) Xeipiopog EEaipecewv
MpawTe TNV £€000 TNG EKTEAEONG TOU TTAPAKATW TTPOYPANUATOC.
Znpeiwon: 1llegalArgumentException «kai  NullPointerException civai
uttokAdoeIg Tng RuntimeException.
public class TryCatchMystery {
public static void main (String[] args) {
try {
methodl();
method2();
} catch (IllegalArgumentException e) {
System.out.printIn('main Il1legalArgumentException™);
} catch (RuntimeException e) {
System.out.printin('main RuntimeException™);
}

public static void methodl() {

System.out.printIn('entered methodl™);

try {
method2();

} catch (IllegalArgumentException e) {
System.out.printin('methodl Il1legalArgumentException™);
throw new NullPointerException();

} catch (NullPointerException e) {

System.out.printin('methodl NullPointerException™);
throw new NullPointerException();

}
System.out.printIn(exited methodl™);

}

public static void method2() {
System.out.printIn('entered method2™);
throw new 1l1legalArgumentException();

}

AUon:

entered methodl

entered method2

methodl IllegalArgumentException
main RuntimeException

‘Aoknon 3 (18 povadeq) Baoikn ASITOUpYIKOTNTA AVTIKEIHEVWV
2ag divetal ol akOAouBeg KAGoEIg Java.
public class OneDPoint {
double Xx;
public boolean equals(Object 0) {
ifT (o instanceof OneDPoint) {
OneDPoint other = (OneDPoint) o;
return x == other.x;

} else {

return false;
b5

}

public class TwoDPoint extends OneDPoint {
double vy;
public boolean equals(Object 0) {
iT (o instanceof TwoDPoint) {
TwoDPoint other = (TwoDPoint) o;
return x == other.x && y == other.y;

} else {

return false;



HY252 TeAik6 Aiaywvioua — 9 Pefpouapiou 2012 SeAida 3 oo 9

}

}

}

a) (6 povadeg) loxuel N CUPPETPIKA 181TNTA yIa TNV oX£on dUO OTTOIAdATIOTE OTIYUIGTUTTWY
TNG kAdong OneDPoint Trou opifel n mapamdvw péBodog equals() ;KaAciote va
armrodeicete OT1 €av n Aoyiky €kepaon pl.equals(p2) civar aAnBrig T1OTE KAl N
p2.equals(pl) civai aAnBig yia otroiadnTrote dUO avTikeiyeva pl kKol p2 TUTTOU
OneDPoint. MNa tnv amddeign TG avriBeTng TTEPITITWONG APKE va PPEiTe £va KATAAANAo
avTITTapdadelyua.

AUon: No Counterexample
OneDPoint pl = new OneDPoint();
pl.x = 5;

TwoDPoint p2 = new TwoDPoint();
p2.x = 5; p2.y = 10;
pl.equals(p2) = true
p2.equals(pl) => false

B) (6 Hovadeg) Xag divetal N TOPAKATW TPOTTOTIOINUEVN UAoToinon Tng peBodou
equals() otnv kAdon TwoDPoint.
public class TwoDPoint extends OneDPoint {

protected double y;

public boolean equals(Object 0) {

iT (o instanceof OneDPoint) {
return o.equals(this);

} else 1t (0 instanceof TwoDPoint) {
TwoDPoint other = (TwoDPoint) o;
return x == other.x && y == other.y;

} else {
return false;

}

¥
¥
loxtel n avakAaoTikA 1816TNTa yia TNV oxéon ME TOV €0UTO TOU €VOG OTTOIOONTIOTE
OTIYMIOTUTTOU TNG KAGonG OneDPoint Trou opiel n mrapammdvw péBodo equals();
KaAeioTe va atrodeigete 011 n Aoyikn ékppacn p.-equals(p) €ival aAndng yia otrolodnTroTe
avTIKEigevo p TUTTOU OneDPoint. MNa tnv ammddeign g avTiBeTng TTEPITITWONG APKEI va
Bpeite €va kKatdAAnAo avTiTTapddeiyua.

AUon: No Counterexample:
For any OneDPoint p, execution of p.equals(p) suffers an
infinite loop and stack overflow.

y) (6 Hovadeg) Zag divetal n akoAoubn TpotroTroinuévn uAoTroinon g pebddou
equals() otnv kKAdon TwoDPoint.
public class TwoDPoint extends OneDPoint {
protected double y;
public boolean equals(Object o) {
iT (o instanceof TwoDPoint) {
TwoDPoint other = (TwoDPoint) o;
return x == other.x && y == other.y;
} else 1T (0 instanceof OneDPoint) {
return o.equals(this);
} else {
return false;
}
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loxter n petaBark 1016TNTA  PETAEU OUO  OTTOIAOATIOTE  OTIYMIOTUTIWY TG KAAONG
OneDPoint Tou opilel n TTapamavw pébodo equals(); KaleioTe va ammodeifete OTI £dv
n Aoyikn ékepaon pl.equals(p2) kai p2.equals(p3) civar aAnbng T6TE KAl N
pl.equals(p3) civali aAnBAG yia oTroladATTOTE TPia avTikeipeva pl, p2 kai p3 TUTTOU

OneDPoint. MNa tnv amddeign TG avriBeTng TTEPITITWONG OPKE va PPEiTe E€va KATAAANAo
avTITTapdadeiyua.

AUon: No Counterexample:

TwoDPoint a = new TwoDPoint(); a.x = 5; a.y = 10;
OneDPoint b = new OneDPoint(); b.x = 5;
TwoDPoint ¢ = new TwoDPoint(); c.x = 5; c.y = 20;
pl.equals(p2) - true

p2.equals(p3) - true

pl.equals(p3) - false

‘Acknon 4 (10 povadeq) Baoikn AsIToupyIikOTNTA AVTIKEIHEVWV

H kAdon Toy avatmmapioTd dIa@opETIKA TTaIXVidI TTOU TTWAEI £va KATAOTNHA.
public class Toy {

private String name; // 0Ovoux ToLXvLdLoL, mx "Furby™
private String description; // mepLypadn, mx “‘annoying"’
private int price; // TLun O€E euros

private int sku; // ocmoBepox (omoBnkn)

Oa Tpétrel va mrapéxoupe TIG uEBGdoug equals() kai hashCode() yia Tnv KAGon ka
Bewpoupe TIG akOAOUBEG duvaTEG UAOTTOINCEIG.
public boolean equals(Object other) { // equals version 1
ifT (1(other instanceof Toy)) return false;
Toy t = (Toy) other;
return this.sku == t.sku;

public boolean equals(Object other) { // equals version 2
iIT (!(other instanceof Toy)) return false;
Toy t = (Toy) other;
return this.name.equals(t.name) && this.sku == t._sku;

public boolean equals(Object other) { // equals version 3
iIfT (!(other instanceof Toy)) return false;
Toy t = (Toy) other;
return this.name.equals(t.name) &&
this.description.equals(t.description);

¥
public iInt hashCode() { // hashcode version 1
return sku;

¥
public int hashCode() { // hashcode version 2
return name.hashCode()+sku;

¥

public iInt hashCode() { // hashcode version 3
return name.hashCode();

¥

}

2UUTTANPWOTE TOV AKOAOUBO TTivaka TOTTOBETWVTAG éva X 0€ KABE KEVO OTTOU Ol AVTIOTOIXEG
pnéBodol hashCode() kai equals() Tou Odivovral TTPONYOUMEVWG €XOUV OUMPBATEG
uhotroifoeigc— OnAadry omrote 1oxvel om a.equals(b), T161¢e n a.hashCode()
=b.hashCode().
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equals version 1 | equals version 2 | equals version 3

hashCode version 1

hashCode version 2

hashCode version 3

Auon: equals version 1 equals version 2 equals version 3
hashCode version 1 X X

hashCode version 2 X

hashCode version 3 X X

‘Aoknon 5 (10 povadeq) NMpoypappaTioyog Baoiopévog o€ ZupBoAaia

OuunBeite TNV dlagopd peTalU TOu KaBopiopou (Specification) kal TG uAoTTOINONG
(Implementation) evég A@aipetikou Tutrou Aegdopévwy (AAT): o kaBopiopdg evog AAT
aTTOTEAEI TOV AOYIKO OPICHO TNG CUMPTTEPIPOPAGS TWV APAIPETIKWY TIMWYV TOU £VW N UAOTTOINON
TOU PBOOileTal 0€ OUYKEKPIPMEVEG OONEG DEDOPEVWV KAl AAYOPIOUOUG TTOU ETTITPETTOUV £vav
TTPOYPOUMATIOTIKO XEIPIOUO TOU TToU IKavoTTolEi (satisfies) Tov kaBopioud. Eivalr duvatdv va
IKOVOTTOIOUVTAI OAEG OI TTAPAKATW OUVOAKES OUYXPOVWG; :

S1 is satisfied by 11 and S2 is satisfied by 11 and S1 is satisfied
by 12 and S2 i1s satisfied by 12 and S1 1= S2

AikaloAoyAoTE oUVTOUA TNV aTTadvinon 0ag.

AUon:

This is basically setting up the following situation:
|1__/j|
")
2

It is possible: the simplest abstraction description is that this holds
whenever S1 is stronger than S2 or vice versa. There are a number of
concrete examples. One given a couple of times was (roughly) 11 and 12
as LinkedList and ArrayList, respectively, and S1 and S2 being List
and Collection, respectively.

Common Errors:

Some students gave answers of the form: “Because of x, y or z, nothing
stops this situation from arising.” This is different from justifying why it
can happen.

‘Acknon 6 (16 povadecg) EnavaAqnTeg ZUAAOY®V AVTIKEIHEVOV

2UUTTANPWOTE TNV UAoTToinon TnNG KAGong MicBodoaia (Payroll) £é1o1 woTe évag KwIKAG
mTeEAATNG TNG pEBOdou getLuckylterator() va Ttaipvel évav copwtr (lterator) Trou
dlaoyiCer Tnv ouAloyry utmmaAAnAwv (Employee) tou Trepi€éxel n uiocbodoaoia kal va
EMOTPEPEI UTTOAANAOUG pE pIOBO peyaAuTepo 1) ioo Twv 50000. OuunBeite OTI N dIETTOPN
Iterator éxel Tpeic peBOdOUG atrd TIG OTToiEG POVO O aKOAoUBeG dUO Pag evdiapépouv
oTnv Adoknon:

1. public boolean hasNext()

2. public Object next()

2TV ouvéxela oag Oivetal éva Tmrapddeiypa kwdika TreAdTn (PayrollTester) Ttou
XPNOIMOTIOIEL TNV AEITOUPYIKOTNTA TOU COAPWTA TTOU TIPETTEI va UAOTTOINBEI oTnv KAGON



HY252 TeAik6 Aiaywvioua — 9 Pefpouapiou 2012 SeAida 6 oo 9

Payroll. H €£¢odog Ttou TumtwveTal aTmo TNV eKTEAeon TG peBOdou main() TNng

PayrolITester civai:
Dimitris, 50000
Kostas, 80000

public class PayrollTester {
public static void main(String[] args) {
Payroll payroll = new Payroll();

payroll _employees.add(new Employee(*'Dimitris'™, 50000,0));
payroll _employees.add(new Employee(*'Vassilis', 49000,0));
payroll_employees.add(new Employee(*'*Kostas', 80000,0));

payroll _employees.add(new Employee(*'Giorgos™, 40000,0));

Iterator it = payroll._getLuckylterator();
while (1t_.hasNext())
System.out.printin(it.next());

}

public class Employee {
public String name;
public double salary;
public Employee(String initName, double initSalary) {
name = initName;
salary = initSalary;

public String toString() { return name + ", $" + salary; }

public class Payroll {
public Vector<Employee> employees = new Vector<Employee>();
public Payroll () {}
public Iterator getLuckylterator() {

Auon:
return new Luckylterator(); \\lpoint

class Luckylterator implements lIterator {

Auon:
int index; // lpoint
public Luckylterator() {
index = -1;
findNext();
} //2points
private void findNext() {
index++;
while ((index < employees.size()) &&
(employees.get(index).getSalary() < 50000)) {

index++;
} /74 points
1T (index == employees.size())
index = -1;

} //2 points
public boolean hasNext() {
return index != -1;
} //2 points
public Object next() {
Object data = employees.get(index);
findNext();
return data;
} //4points
public void remove(QO{}
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Aoknon 7 (22 povadeg) Xeipiopog NMAaigiou ZUAAOY®V AVTIKEIHEVWV

Mag evdla@Epel n oAokKAfpwaon piag TpwTng uAotroinong (Implementation A) NG KAGoONG
IntStringMap n omoia avammapioTd évav Tivaka avTioToixiong (Map) pe kA8di (key) €va
aképalo (Int) K a T (value) pia ocupBoAlooeipd (String). e autr TNV UAOTIOINON
Xpnoigotrolouue évav Trivaka cupBoAooeipwy pe dvoua myValues O1Tou 1o TTEPIEXONEVO
€VOG KeAIOU gival n Ty evw n B€on (index) Tng €ival 1o KA€1di KABE (eUyoug TOU TTiVOKQO
avmiTloixlor]g. MNa Tapadeiyua 1o Ceuyog (4, “Hello”) Ba atmmobnkeutei cav myValues[4] =
“Hello”;

Edav kamolo kAeidi dev TrepIEXETAI OTOV TTivaoka avTioToixiong (Map), o Trivakag oTtnv
avtioToixn 6€éon Ba TreEpIEXEl TNV KEVH OuuBoAooelpd ™. MTTopeite va eAéyéete €dv KATToIa
oupBoAooelpd myString iooUuTal JE TNV KEVI) OUPPBOAOCEIPA XPNOIKMOTTOIWVTAG TV KARON
myString.equals(*”);

MNa Adyoug atrAdrnTag uttoBéoTe OTI avd TTAca OTIy U €va KAadi TTou TTPETTEl va XEIPIOTEITE
OTOV TTiVOKQO QVTIOTOIXIONG €ival €vag BeTIKOG aKEPAIOG N TIUA TOU OTTOIOU €ival PIKPAOTEPN
atré TNV XWPenTIKOTNTA (Capacity) Tou TTivaka. YTToBEoTe akOua OTI N apxIKN XwPEnTIKOTATA
€VOG TTiVaKa €ival JEYaAUTEPN TOU UNOEVOG.

a) (10 povadeg) ZuutrAnpwaTte TNV uhotroinon Tng kKAaong IntStringMap. Mnv EexdoeTte
VA EVNUEPWVETE TO AOYIKO PEYEBOG TOU TTiVOKA (S1ze) OTToTE auTO €ival aTrapaiTnTo.

public class IntStringMap {
private int capacity;
private int size;
private String[] myValues;
// Creates a Map that can hold up to capacity number of pairs
public IntStringMap(int capacity) {
myValues = new String[capacity];
this.capacity = capacity;
for (int 1 = 0; 1 < capacity; i1++) {

myValues[i1] = ; // initialize to "

size = 0; // empty to begin with

//Returns true if this map contains a mapping for the specified key
public boolean containsKey(int key) {

AUon:
return 'myValues[key].equals('™"); \\2points

//Returns true i1f at least one key-value pair has the value val
public boolean containsValue(String val) {

Auon:
for (int 1 = 0; 1 < capacity; 1++) {
it (myVvalues[i].equals(val))
return true;
¥

return false; \\5points

// Returns the value associated with this key, otherwise *”
public String get(int key) {
return myValues[key];

ks
// Puts this key-value pair in the Map
public void put(int key, String value) { ... }
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// Removes the mapping for this key from this map
void remove(int key) {

AUon:
it (contalnsKey(key)) {
myValues[key] =
size--;
\\3Qoints
b5
}

}

B) (12 povadeg) OcwpnioTe pia evaAAakTIKr) uloTroinon (Implementation B) Tng KAGong
IntStringMap n omoia emTpéTel Ta K KIQIA va €ival OTTOIO00NTIOTE akEpalog (OnA
EVOEXOMEVWG apVNTIKOG, MEYOAUTEPOG TNG XWPENTIKOTNTAG TOU TTiVOKA, KATT). Z€ QuTh ThV
TTEPITITWON AVTi YIA €vaV TTIVOKO OCUUPBOAOCEIPWY XPNOIKMOTTOIOUUE £Va TTIVAKA UE QVTIKEIMEVA
IntStringMapltems 1Tou TTEPIYPAPOVTAI OTNV CUVEXEIQ:
class IntStringMapltem {
public int key;
public String value;
IntStringMapltem (int k, String v) {
key = k;
value = v;
}
}

H kAdon IntStringMap 6a pytmopouce va ulotroinBei wg €¢AG:

public class IntStringMap {
private int capacity;
private iInt size;
private IntStringMapltem[] myPairs;
// Creates a Map that can hold up to capacity number of pairs
public IntStringMap(int capacity) {
myPairs = new IntStringMapltem[capacity];
this.capacity = capacity;
for (int 1 = 0; 1 < capacity; 1++) {
myPalrs [|] = null; // initialize to null

size = 0O;

}

O1 utréAoitreg pé€BodOoI uTTopoUV va UAoTToINBoUV TTAPOMOIa EVW N CUUTTEPIPOPA TOug Ba
gival n avagevopevn. MNa kaBe pia armmd TG TTAPAKATW MEBODOUG ypAWTE €AV O XPOVOG
EKTEAEONG TOUG QVAMPEVETAI VA Eival:

(i) ZTaBepPOdG (constant)

(i) Tpapuikog (linear) wg TPog 10 Aoyikd péyebBog Tou Map (dnA Tou TTAABOUG TwV CEuywv
TTOU TTEPIEXED)

(i) FpaupIkdg (linear) wg TPOG TNV XWPNTIKOTATA Tou Map (dnA Tou péyiotou TTARBOUG
CEUYWV TTOU PTTOPEI VA TTEPIEXED)

(iv) AoyapiBuikog (logarithmic) wg TTpog 10 Aoyikd péyebog Tou Map

Implementation A | Implementation B

containsKey

containsValue

remove
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AUon:

Part of earning the extra credit for this assignment is understanding approximately

how you would implement the rest of this class without actually doing so.
Implementation A Implementation B

containsKey i ii

containsValue iii i

remove i il

‘Aoknon 8 (9 Hovadeg) Ocwpia AVTIKEIHEVOOTPEPOUG NMpoypappaTicHou

&) (3 povadeg) Moia ival n o onEAvTikr ohoIdTNTa YeTagy piog dieTragrc (interface) kai
MIag a@aipeTIKAG KAGong (abstract class);

AUon:
Neither one can be instantiated.

B) (3 Hovadeg) Awote éva TTOPAdEIYUO OTO OTIOI0 TIPOTIUATE VA XPNOIUOTIOINOETE WId
OIETTAPN ATTO YIA APAIPETIKI KAGON.

Auon:
When specifying one of multiple supertype behaviors, since a class can implement
many interfaces.

y) (3 povadeg) Awote éva TTOPAdElYUa OTO OTTOI0 TTPOTIMATE VO XPNOIUOTTOINCETE I
AQAIPETIKA KAGON atrd pia dieTragn).

Auon:
When giving default behavior for a set of related data abstractions, since an interface
cannot provide a method implementation.
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