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‘Aoknon 1 (10 povadeq) ZUyKPIoEIG AVTIKEIHEVOV

YAotroiote pia oTaTtiky uéBodo comparevectors(Vector vl, Vector v2,
Comparator comp) n ofroia OUyKpivel OUO pN-TagIvOPnuéva  diavuopaTa
(Vectors) vl kal v2 XpnoIMOTTOIWVTAG éva AVTIKEIUEVO comp TUTTOU Comparator. H
MEBODBOG eTIOTPEPEI aANBEC OTaV OAA TA AVTIKEIMEVA TOU v1 gival IKPOTEPA 1 i

aT1TO OAQ T AVTIKEIMEVA TOU V2: DIAQPOPETIKA ETTIOTPEPEI WEUDES.
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* This method compares two Vectors. It does NOT assume that
* either vector 1is sorted in any way.

* Parameters:
* vl, v2: the two Vectors

* comp: a Comparator to use when comparing objects in the vectors

* Return value:

* true if all objects in vl are less than or equal to all objects

* qn v2 otherw1se returns fa]se
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public static boolean comparevectors(vector v1l, Vector v2,
Comparator comp) {

AUo
for (int i = 0; i < vl.size(Q); i++) {
\\ 3 points for the basic logic of comparing all elements
\\ of vl to all element of v2
for (int j = 0; j < v2.size(Q); j++) {
\\ 2 points for using size() and get() methods
if (comp.compare(vl.get(i), v2.get(j)) > 0)
\\ 5 points for using comparator (calling
\\ comp.compare() and using the result correctly)
return false;
} // end for j
} // end for i
return true;

} // end comparevectors



‘Aoknon 2 (10 povadeq) EnavaAnnteg kai Eicodog

O1 emavaAAqTiTeg (lterators) otnv Java xpnoiyoTrolouvTal yid va OOPWVOUV T
oToIXEia HIaG OUAAOYNG avTiKEiNéEvwy Kal Bacifovtal oTnv idla aKOAoOUBIaK)
TpooTréAaon  (sequential access) TTOU XPNOIYOTTOIOUV 01 PoEG (Streams).
YAotroijote €évav emavaoAATITn MyReaderIterator o oToiog Taipvel cav
opioua  évav avayvwoTn Reader kal €mMIOTPEPEl YIA TTPOG MIA TIG YPAMUMES
£10050U (UTTOPEiTE va Trapalsiwetre TNV ulotroinon TG peBodou remove()).
E€ao@aAiote 6T 0 emavaAATTNG MyReaderIterator Ba kAcioel kavoviké Tov
avayvwaoTn Reader étav autog e€avtAnoel Tnv €icodo.

Bonbeia: Ouunbeite 611 n kAdon BufferedReader Jiabétel pia péBodo
readLine() n omoia emoTpéPel gav cuupBolocelpd String Tnv e€moPEvN
ypauun amé tov avayvwoTtn Reader, n null edv éxel @1d0el 01O TEAOG TOU
apxeiou. O emavaAqTTnG MyReaderIterator Oa Tpémel va JTTOpEi va
Xpnoigotroinbei a1rd 10 akOAouBo TTPOYpaUUa Java TO OTTOI0 TUTTWVEI OAEG TIG
YPOUMEG TTOU TTEPIEXOUV TTEPIOCOTEPOUG aTTd 10 XAPOKTrPEG.

public static void main(String[] args) throws IOException{
Reader r = new FileReader("C:\\myfile.txt");
MyReaderIterator itr = new MyReaderIterator( r );
while ( itr.hasNext() ){
String s = (String) 1itr.next();
if ( s.Tength() >= 10 )
System.out.printin( s );

AUon:
class MyReaderIterator implements Iterator{
private String currentLine;
private BufferedReader r;
MyReaderIterator(Reader r) {
this.r = new BufferedReader(r);
try{
currentLine = this.r.readLine();
}catch(I0Exception e){
r=null;}

public boolean hasNext(){
return currentLine != null;

}
public Object next(){
Object ret = currentLine;
try{
currentLine = r.readLine();
if (currentLine == null) r.close();
}catch(I0Exception e){
r=null; }
return ret;




Aoknon 3 (11 povadecg) KAnpovopikoTnTa KAdoswv ka1 EEaipEoeig

AwoTe Tov KWOIKA TwWV KAAoewv SetException, DuplicateException, ka
NotFoundException €101 WOTE TO TTOPOKATW TTPOYPAUMA Test va TTapAyeEl
oTnv €¢000:

Output

Cannot add duplicate object
Cannot remove non-existing object

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

try { ) _
throw new DuplicateException( );

catch (SeteException e) { e.printMessage( ); }
try {
throw new NotFoundException( );

catch (SeteException e) { e.printMessage( ); }

AUon:
class SetException extends Exception { //1 point
public SetException(String s) {
super(s);
}// 2 points
public void printMessage( ) {
System.out.printin (getMessage( ));
}// 2 points
} // 5 points
class DuplicateException extends SetException {
public DuplicateException( ) {
super("cCannot add duplicate object");

}
} // 3 points
class NotFoundException extends SetException {
pubTlic NotFoundeException( ) {

super("Cannot remove non-existing object");

}} // 3 points

‘Acknon 4 (10 povadecg) Karavonon AVTIKEIHEVOOTPEPOUG Kwdika

Bpeite TOUAG)xIoTOV 10 A&Bn (umrdpyxouv TrePIcOOTEPA) OTOV KWOIKA TG
TTapakATw KAAoNG. Ta AaBn cival cuvtakTika (compiler errors) kar Aoyika (bugs).
MNa KaBe AGBOG BWOTE TNV YPAUMN EMPAVICAHS TOU Kal £EnyeioTe oUvToNa TTWG Ba

MTTOpPOUCATE VA TO SIOPBWOETE.

1 import java.io.*;

2

3 /* A class that counts the letter frequency in a text input

4 * stream. */

5

6 public class Count {
7

8

/* Counts the Tletter frequency in a character
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50 }

O

“ input stream. */

public static count(String fileName) {

/* initialize the frequency counts */

int[] alpha = new int[];

for(int i=0 ; i <= alpha.length ; i++ )
alphal[i] = 0

/* Keep track of Tine numbers for error reporting */
try {
LineNumberReader in2 = new LineNumberReader (
new FileReader( fileName ) ) ;

/* Read through to end of file. */
while((ch = in2.read()) !'= -1)
char c2 = (char) ch;

/* Update character counts. */

if( Character.isLetter(c2))

alphalc2-"a']++;

} catch( Exception e ) {

System.err.printin("Could not count file.");

} catch( I0Exception e ) {
/* Handle 1input error. */
System.err.printin("Errorreading line"in2.getLineNumber());

System.err.printin(e.getMessage());

} finally {

/* Make sure the stream is closed. */

try {in2.close();} catch(Exception e) { }

/* Print out results. */
for(int i=0 ; i < alpha.length;)
System.out.printin("'"+(char)('a'+i)+""': "+alphal[il]) ;

/% Takes a 1ist of files to process. */

public static void main(String[] args) {

for( int i=0 ; i < args.length ; i1++ )
count( args[i] ) ;

AUon:

Line 10: count does not have a return type.

Line 12: The initializer for alpha does not specify the length of the array.
Line 13: The for loop will exceed the array bounds when i == alpha.length.
Line 14: No semicolon after alphali] = 0.

Line 22: There is no declaration of the variable ch.

Line 22-27: There should be curly braces around the while loop.

Line 27: c2 may be upper or lower case. It should be converted to lower
case for comparison with 'a’.

Line 30: The catch block for Exception will match every possible
exception. The catch block for IOException will never execute.




Line 32: There is no concatenation operator ('+) before
in2.getLineNumber().

Lines 33 and 37: in2 is local to the try block, it isn't defined in the catch
and finally blocks.

Line 41: There is no increment in the for loop. The loop will never exit.
Line 46: string should be capitalized: String.

‘Aoknon 5 (20 povadeq) Zxediaon Baoiopévn o ZupgBoAaia

QuunBeite OTI éva TTPOYPAUMATIOTIKO CUUPBOAaIo eival pia TTEPIypa@r) TTou
ouvodeuel pia HEBOBO Kal dNAWVEI TIG 1I01IOTATEG TNG HEBODOOU OTAV QUTH EKTEAEOTEI.
TUTTIKG TTEPIANAUPBAVEI TTPO- KAl JETA-OUVONKES KOBWGS Kal APETARANTEG CUVONKEG
TTOU XapakTnpiouv OAa Ta OTIYMIOTUTTO MIag KAAong. AUTEG Ol OUVBNKEG
ETMTPETTOUV OUCIACTIKA OTOV TTPOYPOUMOTIOTH VA KAvEl pnTEG OAEG TIG TTAPADOXES
TToU OIETTOUV TNV OXedioon MIAG OUVIOTWOOG AOyIoPoU OTTwg pia kKAdon. TNa
Tapddeiyua, oag Odivetar n  akOAoubn kAdon C Tou  TrEPIAQUBAveEl  dUO
QUETARBANTEG ouvOnkeg I kal J.

class C {
int max;
int a []; // Invariant I: for all 0 < j < max: a[j] < max
int b []; // Invariant J : for all 0 < i < max*max: b[i] < max
/* Contract P */
int aa (int i) {
return ((i + 89) * 42 % (max -1)); }
/* Contract Q */
int bb (int i) {
return (i * alaa(i)] *3145 % (a[il*max-1)); }
/* Contract R */
int Tookup (int i) {
) return (a[b[bb(i)l]);}

a) (15 povadeg) >ag Inreital va avayvwpioeTe Ta oupBoAaia P, Q, Kal R Twv 3
MEBODdWY TNG KAAONG Kal va atrodeifete 6T n péBodog lookup() Oev Ba
TEPUATIOEI TPowpPa gyeipovtag Mia e€aipeon
ArrayIndexoutOfBoundsException dnA. 6Tl IKavoTroiEiTal TO CUUBOAQIO R
a1rd Ta cUPBOAaIa P kal Q Kal TIG AUETARANTEG ouvOnkeg I kai J.

AUon:

1. Give a contract for P.

Pre condition: true. Post condition: O<aa(i)<max.
2. Give a contract for Q. Argue that it is satisfied.

Pre condition: i<max. Post condition: O<bb(i)<max.
Immediate, by 1.

3. Argue that the contract for R givenas
Pre condition: i<max. Post condition: true.

entails that method lookup can never crash with an array index out of
bounds exception. Argue that the contract is satisfied.




It is pretty clear that this contract entails the claim that lookup doesn’t
crash. If it were to crash, the post condition couldn’t be true. That the code
is ok follows directly from 1. and 2.

B) (5 povadeg) >ag divetal n akdloudn KAAon D Tou TepIAAUBAvEl Ta
ouuBoAaia Twv peBGdwv forward() kai backward(). Ta duUo cuuBoAaia
dnAwvouv oucIaoTIKG OTI o1 O€iKTEG BEoNG TWV TTIVAKWY dIATNEOUVTAI EVTOG TWV
TTPOBAETTOMEVWYV OpiwV. 2ag ¢nTEiTal va PPEITE TIC APETARBANTEG OUVOAKES I Kal J
TToU £€a0@AAICOUV TNV IKAVOTTOINON AUTWY TWV CUUBOAdiWV.

class D {
int max;
int a []; // Invariant I
int b []; // Invariant 3J
/* Contract P: Pre condition: true. Post condition: true. */
int forward (int i) {return (a[b[i]l]l):}
/* Contract Q: Pre condition: true. Post condition: true. */
int backward (int i) { return (b[a[i]]);}

AUon:
For all i such that 0<=1<max the following holds: a[1]<max and
b[i]<max.

‘Aoknon 6 (15 povadeg) YAonoinoeig MAaigiou ZUAAOY®V AVTIKEIHEVWV

Mag evdio@épel n uhotroinon €vog BIoBIACTATOU apalou (sparse) TTivaka
TTPayHaTiKwy OITTARG akpiBelag (doubles) xpnOIUOTTOIWVTAG OTTEIKOVIOEIS (Maps)
avTi yia ouvdedepéveg AioTeg (linked lists), TTpoo@EépovTag KATAAANAES ueBGdoUG
avakAnong (fetch) kal amrobAkeuong (store).

a) (3 povadeg) Ti Ba xpnoluotroinoete gav KAeldi (key) Tng TTaApATTAvVW
ameikéviong; EEnynoTe Tnv Aoyikn TnG €MAOYAG 0ag.

AUon:

Best: A String such as: String key= row + "," + column;

//best because hashCode() is already defined for Strings

OK: An object containing row and column (must define equals (),
hashCode())

Wrong: An arithmetic combination of row and column (cannot guarantee
uniqueness)

Very wrong: anything that depends on the value of the double

B) (2 povadeg) Ti Ba xpnoiyotroioeTe cav TR (value) Tng TTapaTTavw
QTTEIKOVIONG;

AUon:
The double wrapped in a DoubTle.




yY) (2 HOVADEG) AvaépeTe TOUAGXIOTOV £Va LEIOVEKTNHA QUTAS TNG UAOTTOINONG.

Aulon:
No easy way to step through values in a row or column

8) (8 povadeg) YAormoijote TIC peBOdoUG store() kal fetch() Tng kAdong
SparseArray.

import java.util.HashMmap;
public class SparseArray {
HashMap map = new HashMap(500);
public void store(int row, int column, double value) {

AUon:

map.put(row + "," + column, new Double(value));
ks
pubTlic doubTle fetch(int row, int column) {

AUon: _

Object obj = map.get(row + "," + column);

if (obj == null) return 0.0;
else return ((Double) obj).doublevalue();

I
}
Aoknon 7 (30 povadeq) Zxediaon kai YAonoinon KAaoewv AVTIKEIHEVWOV

O1 oupPoloocipég eival avTikeigeva TG kAdong java.lang.String Twv
OTTOIWV TO TTEPIEXOUEVO deV UTTOPEI va aAAdlel (immutable). Av kal auTh €ival pia
€V YEVEI XPAOIUN AEITOUPYIKOTNTA, OPICHEVEG OUWGS POPES, OTTWG YIa TTAPAdEIyYUa
otoug editors, eival BoAikd va €£xoupe etriong TN duvardtnTa aAAAyng Tou
TTEPIEXOPEVOU  PIOG  OUMPoAoCEIpdG. 2ag  divetal n TTAPOKATW  OIETTAPN
MutableString n omoia opilel Téooepelg PeBOOOUG yia HETARAAAOUEVEG
oupBoAoocipéc. ETriTAéov oag divetal N KAGon Test TTou TrepIEXEl pIa KUPIA
HEBODBO yia ToV €AeyXO MIOG OUYKEKPIWEVNG UAOTTOINONG MutableStringArray
QUTAG TNG OIETTAPNG N OTToia avaTtrapioTd Pia cuuBoAoceipd oav €vav TTivVOKa
aTtTO XAPAKTAPEG.

interface MutableString {

/* index of first character is O.

* The Tast character has index size()-1

* return the number of characters in this mutable string

int size(Q);

// return the char at the given index
char charAt(int index);

// replace the substring given by from and to with replacement.
void replace(int from, int to, MutableString replacement);

// return a mutable string that is a copy of the charaters at



// index from to index to. Both index from and to are included.
MutableString subString(int from, int to);

class MutableStringArray implements MutableString {
private char[] characters;
MutableStringArray() { characters = new char[0]; }
MutableStringArray(String initial){
characters = new char[initial.length()];
for (int i = 0; i<initial.length();i++)
characters[i] = initial.charAat(i);

}
//other methods inherited from Object - see questions below

class Test {
public static void main(string[] a){
MutableString ms = new MutableStringArray('Kasper");
System.out.printin(ms);
System.out.printin(ms.subString(1,4));
ms.replace(2,3,new MutableStringArray('zzbb"));
System.out.printin(ms);
ms.replace(2,5,new MutableStringArray(""));
System.out.printin(ms);
ms.replace(2,1,new MutableStringArray('sp"));
! System.out.printin(ms);
ks

H ekTéAeon TG peBBdOU TNG KAAONG Test divel TO TTAPAKATW ATTOTEAEOHA:
Kasper

aspe

Kazzbber

Kaer

Kasper

a) (2 povadeg) YAhotoiote TIC peBAdoug size() kai charAt(int) Tng
kAdong MutableStringArray

AlUon:
public int size(){return characters.length;}
public char charAt(int index){ return characters[index]; }

B) (5 povadeG) AwWoTe TIC TTPO OUVONKES yia Ta opiopata from kai to Tng
puEBOdoU replace(); Zag ouvIOTATAI VO KATAVONOETE yiaTi €ival owaoTh n
TeAeuTaia KAQOn TNG Kuplag peBOdou Tng Test, akoua kal €dv 10 to eival
MIKpOTEPO aTTd To from.

AUon:

The pre-condition for from and to in the replace method is:

The substring starting at index from upto and including index to is is
replaced by replacement. 0<=from<=1ength and -1<=to<length and
to>=from-1.




What is worth to notice is that the call replace(2,1,”sp”) replaces the
empty substring starting at 2 with “sp”.

y) (5 povadeg) H pébodoc replace() déxetal €miong cav OPICUA  HI
ouuBoAooeipd MutableString. Eival ac@aAég va uttoBécoupe aTnv UAOTTOINGN
TNG OTI TO OpICUa auTd Ba gival OVIWG OTIYMIGTUTTO TNG MutableStringArray;
E¢nynoTe ouvTopa Tov cUANOYIONO 0OG.

H miun emoTpopng TNG eBddou subString() dnAwveral cav yia cupBolooeipd
MutableString. Eivai aoc@aAég va emoTpéWouue OTnv UAOTIOINGN TNG €va
oTiyuidéTuTrIo TNG MutableStringArray; EEnynote oUviopa Tov GUAAOYIOHO
oag.

AUon:

No, it is not safe to assume that the argument is really a
MutableStringArray as we could have made a different
implementation of the MutableString and passed that as argument. On
the other hand, it is safe to return a MutableStringArray when a
MutableString is assumed.

d) (10 povadecg) Yhomoiote v péBodo substring(int from, int to)
NG KAdong MutableStringArray.

AUon:
public MutableString subString(int from, int to){
if (from <0 ) from = 0;
if (to >= size() ) to = size()-1;
MutableStringArray sub = new MutableStringArray();
sub.characters = new char[to-from+1];
int subindex=0;
for (int i = from; i<=to; i++){
sub.characters[subindex] = characters[i];
subindex++; }
return sub;

}

£) (8 povadeg) Yhomoirjote TV péBodo equals(Object other) tng kAdong
MutableStringArray.

AUon:
public boolean equals(Object other){
if (other == null) return false;

if (! (other instanceof MutableString)) return false;
Mutab1eStrinﬁ_obj = (MutableString)other;
i

if (obj == S) return true;

if (obj.size() != this.size()) return false;

for (int i = 0; i<size();i++)

if (obj.charAt(i) != this.charAt(i)) return false;

return true;




