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Aoknon 1 (15 povadeq) // Karavonon kwdika Java

YT1rodeigTe TNV oWaTH atrdvrnon oTa TTAPAKATW UTTOEPWTHATA atrd TNV AioTa
TWV aTTavTiAcewyv TTou oag divetal. KaBe ocwaoTr amavinon BabuoAloyeital pe
mévTe (5) povadeg, yia epwtnon Xwpeic atrdvrnon taipvel pndév (0) povadeg

EVW YIa KABe AGBog atravtnaon emRapuUvecTe Pe OUO (2) Jovadeg.

a) Moia gival n Ty TNG oTaATIKAG METARBANTAG X WETA atrd TNV dnuioupyia evog

OeUTEPOU AVTIKEIMEVOU TNG KAAONG XX;

class XX {
static { x+=2; }
static int x=-1;
public Xx() { x*=3; }
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Auon:

B) Tr Ba TuTTWOEI OTNV OTAVTOP €00 META TNV €KTEAECN TOU TTAPAKATW

TTpoypduuartog Java;

class X {

int xpto() {return 5;}

class Y extends X {
int xpto(Q{return 10;}
void test(){

X X =
System
System
System
System

(X) this;

.out.print(this.xpto(Q));
out.print(x.xpto());

out.print(((X)this).xpto());
.out.print(super.xpto());

}
public static void main(string[] args){




new Y() .test(Q);
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AUon:
B.1010105

y) T 6a TuTtwOEi TNV oTAvVTap £€€000 WETA TNV KAAON TNG HEBddou foo ();
public static void foo(){
try {
System.out.print(l);
return;
} catch (Throwable e) {
System.out.print(2);
} finally {
System.out.print(3);

}
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AUon:
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‘Aoknon 2 (7+3 povadeg) / /Xeipiopodg Eicodou/EEOS0US ZUPBOAOOEIPGOV
ZUUTTANPWOTE TNV UAoTToinOoN TNG TTaPaKATw peBGdou n otroia diaBadel pia
pon €i06dou BufferedReader (] evaAAOKTIKA Scanner) Kal EKTUTTWVEI 0TV
oTavtap ££0d0 OAEC TIC YPAMMPES TOU apxeiou €10660u TTou apyifouv MPE pia
doouévn cupPBolooeipd. MNa Tapddelyua, edv TO ApXEI0 €EI00DOU TTEPIEXEI TIG
TTAPOKATW YPAUMEG:

GOOD: Ice cream

BAD: Flat tire

GOOD: Winning the Tottery is NOT BAD

BAD Out of gas

Bad is not the same as BAD

H ektéAeon Tng yeboddou printLinesStartingwith(f,“BAD”) 6a
EKTUTTWOEL:

BAD: Flat tire

BAD Out of gas

H uAotroinon oag Ba mpétel va BacioTei otnv avalAtnon Kal Tov XEIPIOPO
OuppoAloccipwyv  TToU  TTPOcPEéPEl N KAGOoN String. Mropeite va
xpnoigotroifoete peBddoug cav Tnv startswith(), substring() «kai
indexof (). 'Evag atmmAdg BpdyXog TTOU OUYKPIVEI ATOPIKOUG XAPOKTHPESG OEV
ouviotd TAApn amdvinon. O owoTog XEIPIOPOS Twv  eCaipécewy  Oa
BaBuoAoynBei pe Tpeig (3) eMITTAEOV JOVADEG.



/** Print on System.out all of the lines from file 1in
* that begin with str.
* @param in the input file
* @param str the string we are looking for at the start
*/of each input Tine
voig ?rintLinesStartingwith(BufferedReader in, String
str

AlUon:
try {
String line = in.readLine();
while (line != null) {
if (line.startswith(str)) {
) System.out.printin(line);

Tine = in.readLine();

3
} catch (I0Exception e) {}
Two other ways to check for whether str appears at the beginning of
the line is
1) if (line.indexof(str) == 0)
2) if (line.length() >= str.length() &&
Tine.substring(0, str.length()).equals(str))
Note: in real code it is a bad idea to catch an exception and do nothing,
as in the above code. For the test it's enough that you demonstrated
that you understood how to use a try-catch block to handle an
exception.

}

‘Aoknon 3 (20 povadeg) // Xeipiopog Mivakwv

YAotroiote pia péBodo double getAverageDropFourLowest (double
[1 grade) mou utroAoyilel Tov péoo 6po evédg Tivaka (array) Babuwvy,
a@OoU TTPWTA OTTOAEIPOUV 01 TEOOEPEIS (4) MIKPOTEPES BaBuoAoyies. MNa KATI
TETOI0, Oa TTPETTElI €TTIONG va UAOTTOINCETE Pia BonOnTik uéBodo double[]
dropMin(double [] grade) n omoia uttoAoyilel kKal dlaypda@el TNV EAAXIOTN
TINA TOu TTivaka TTou divetal oav Opiopa. MNa mapddeiyua, HETA TNV akdAoubn

KAAON TNG HEBODBOU 0 ETTIOTPEPOUEVOS HETOC Opog Ba givar 90.0:
double[] grade = {100,0,0,0,5,80,90};
grade = getAverageDropFourLowest(grade),

Znueiwon: YToBéoTe OTI 0 TTivakag TTou divouue oav Opioua TNG HEBGOoU £xEl
TouAdxlioTov TrévTe BaBuoug (grades. Tength >= 5).

Auon:
/** Returns the average after dropping the Towest
4 grades. *
public double getAverageDropFourLowest
(double [] grades){
grades =dropMin(grades);
grades =dropMin(grades);
grades =dropMin(grades);
grades =dropMin(grades);




| doubTe sum = 0;
| for (double i : grades){
sum += 1;
} return sum / grades.length;
} // 8 points
/**Returns an array identical to grades but
* without the lowest number in grades dropped.
* if there are more than one minimum we only drop
* the first one.
* @param grades the array of grades
* @return a new array of size 1 less than grades.

public double[] dropMin(double[] grade) {
double minval = grade[0];
int minvalIndex = 0;
for (int i = 1; i < grade.length; i++) {
if (grade[i] < minval) {
minval = grade[i];
minvalIndex = 1;

Iy

double[] result = new double[grade.length - 1]

// copy values until minvalIndex

for (int i = 0; i < minvalIndex; i++) {
result[i] = grade[i];

// copy values after minvalIndex
for (int i=minvalIndex + 1; i < grade.length
i++) {
result[i-1] = grade[i];

return result;
} // 12 points

‘Aoknon 4 (20 povadeg) Xeipiopog NMAaiciou ZUAAOY®V AVTIKEIHEVOV

MNa kKaBe pia atd TIG TTAPOKATW TTEPITITWOEIG, YPAWTE TOV akpIfr) TUTTO TNG TTIO
a1rod0TIKAG GUAAOYNG OEQOUEVWV TTOU XPEIACOUOOTE IO TNV ATTOBNKEUON TWV
Oedopévwy. Mrropeite va XPNOIMOTTOINCETE OTTOIOBNTIOTE OUVOUACHUO TwV
YEVIKWV €kdOOEWV (generic) Twv dlETTapwy culoywv Map, Set, kai List.
XPNOIYOTTOINOTE TOUG YEVIKOUG TUTTOUG TTOU TaIPIAlouV TTEPICTOTEPO OTA
o0edopéva (1m.X. Room, Card, Phone, kAm.) Tou Kd&Be epwTAUaTOG (TT.X.
List<Artist>) kabwg kal pwAiacuévoug (nested) TUTTOUG GUAAOYWV (TT.X.
List<Set<String>>).

Mrtropeite va uttoBEé0eTE OTI OAEG OI KAATEIG TTOU AvaTTOPIOTOUV Ta OedOuEVA
(1r.x. Room, Card, Phone, KAT.) kB epwTAPATOS €ival 0N OPICUEVES Kal OTI
OAeg UAoTTOIOUV KOTAAANAQ TIG ueBddoug equals() and hashCode() woTe
TA QVTIKEIMEVA TOUG va artroBnkelovtal o€ oUvoAa (Set) n kAeidid (key)
aTtreikovioewyv (Map).

KaBe ocwaoTtr) amdvrnon PaBuoAoyeital pe 1évre (5) povadeg, HIa €pwTnon
Xwpig amavrnon maipvel pndév (0) povadeg evw yia KABe AGBog artrdvrnon
EMRapUVEDTE PE OUO (2) JovAadeg.



a) Ze €va nAekTpovikd Traixvidl dpdong BEAOUME va avaTTOPACTHOOUUE T
owpaTia (Room) ota otroia odnyei kABe duvarr) kareuBuvon (TTou €xel Tn
Mop®ry ouupoAooeipdg). (Alcukpivion: KaBe karteuBuvon odnyei oe éva 1o
TTOAU OWMATIO)

i. Map<Room, String>

ii. Map<String, Set<Room>>

iii.Map<String, Room>

iv.Set<String>

Auon:
iii

B) Ze €va nAekTpoviKG Traixvidl TraciEvi{ag Xpnolpotroiolue dekatpeic (13)
oToifeg Tpatmmouldxaptwy (Card), kaBe pia atrd TIG OTToieC €xel TEoOEPa (4)
TpatrouAdxapTta. H didragn Twv oToIfwy KABWGS Kal Twv TPATTOUAOXAPTWY O€
KABe oToifa gival onuUAvTIKr yia TO TTaIXVidl.

i. Set<Set<Card>>

ii. Map<Card, List<Card>>

iii.List<Card>

iv.List<List<Card>>

AUon:
iv

Yy) Z€ €va nAekTpovikG BIBAi0 dlieubuvoewv pag evdiaPépel va Bpiokoupe
ypriyopa 1oUg aplBPoUsg TNAEQWVWY KABWwG Kal TIG avTIOTOIXEG OIEUBUVOEIG
(String) divovTag TO OVOUATETTWVUMO TOU KATOXOU Toug (String).

i. Map<Set<String>, Phone>

ii. Map<String, Map<String, Phone>

iii. Map<Phone, Map<String, String>>

iv. Map<String, Map<Phone, String>>

AlUon:
iv

0) H avalntnon Tou ovopaTog EVOG UOUCIKOU KOPPATIOU hE BAaon Tnv didpKeia
NG €yypaeng Ttou oTtov ommikoe Oioko (CD) eivar uia Aeitoupyia 110U
XPNOIUOTTOIEITAI €UPEWG OTTO MOUCIKEG e@appoyéS (TTx. iTunes). Moiddel
mapdfevo aAA& n yvwon TG didpkelag eyypa@ns pali pe TNV oeipd
amoBnkeuong (1X. <147 sec, 2>) OAwWV TWV KOPMPATIWV €ival APKETA yia TNV
TautoTroinon  oxedov  otrolodTrote  CD!  Aedopévwyv  PAAIOTO  TWV
OIAQOPETIKWY OVOUATWY TOUu idlou KouuaTiou (TTX. yia Tnv eyxwpla f diebvi
ayopd) opiopéva CD kataypd@ovtal pe TTOAAATTAG ovouarta. YTodeifte Tnv
ooun ekeivn TToU yia kKaBe CD diatnpei Tov xpOvo Kal TN oeIpd EKTEAEONG TWV
TPpayoudlwv, KaBWS Kal To OUVOAO TwV OIOQOPETIKWY OVOUATWY TTOU WTTOPET
va @épel Eva Tpayoudl, evw TTapdAAnAa eEuTTNPETEI TIG avAykeg avalniTnong.

i. Map<Integer, List<List<String>>>

ii. Map<List<integer>, Set<String>>

iii. List<Map<Integer, String>>

iv. Map<Integer, Map<Integer, String>>

Auon:
i




‘Aoknon 5 (10 povadeq) // Baoikn AEITOUPYIKOTNTA AVTIKEIHEVOV

Zag divetal n akéAoudbn (Un oAokAnpwpuévn) dAwaon Tng KAdong Record:

public class Record implements Comparable<Record> {
int 1i;
String s;
java.util.Date d;
long 1;
public int compareTo(Record other) {

}

YAotroijote Tnv péBodo olykpiong int compareTo() TnNG KAGONG €101 WOTE
avTikeigyeva  TU0TTOU  Record va pmopolv va  xpnoigotroinBolv o€
dlateTayuéveg ouloyég dedopuévwy oTnv Java (1X. TreeSet). H emBupntA
oldragn Oa Tpémel va eival augouoa AeCIKOYpa@Ikry pE Baon Tnv oeipd
OpIoPOU TwV TTEdiWV TNG KAAong (dnA. TTpwTa TO i, YETA TO s, PETA TO d, KOl
TEAOG TO 1).

Inueiwon: Ouunbeite oT n péBodog compareTo(other) mpéme va
EMOTPEPEI Evav apvnTIKO aképalo, uNdEv, 1) BETIKO aképalo €AV TO AVTIKEINEVO
this gival yIkpOTEPO, i00 A HeYaAUTEPO atrd To other avTiLoOTOLXX.

AUon:
public int compareTo(Record r) {
if (i < r.i) return -1;
if (i > r.i) return 1;
int strCompare = s.compareTo(r.s);

if (strCompare != 0) return strCompare;
int dateCompare = d.compareTo(r.d);
if (dateCompare != 0) return dateCompare;

if (1 < r.1) return -1;
if (1 > r.1) return 1;
return 0;

}

‘Aoknon 6 (20 povadeq) // ApaipeTikoi TUNol AedopEvwV

Mag evdiagépel évag AQaIpeTIKOG Tutrog Asdopévwy (ATA) TTou avatrapioTd
AévTpa TwV OTTOIWV Ol €0WTEPIKOI KOUPOI €xouv cav eTikETa (label) évav
aKEPQIO aPIBPO evw Ta TTAIBIA TOUG CUVIOTOUV HIa AioTa utto-OévTpwy. Q¢
ouvnBwg, éva @UAo Tou dEVTPOU gival Evag KOPPBOGS xwpig TTaudid (dnA. povo pe
MIa €TIKETA). 2TNV ouvéxela oag divetal n TTpodiaypagr Tou ATA Aévtpo (Tree)
KaBwg kal Tou ATA Aiota (List) akepaiwv kal Aevdpikog Koupog (TreeNode)
OTOUG OTTOioUG BaaieTal.

Syntax:

ADT List

createlist: -> List //create an empty list

add : List, Int -> List //add a new integer 1in the Tist

ADT Tree
createTree : Int, TreeNode -> Tree //create an elementary
// tree with a integer label and a Tree
//node (i.e. its list of sub-trees)
getLeaves : Tree -> List //get the integer labels of
//all Tree leaves in a new list



addLeaves : Tree, List -> List //add the integer labels
//of all Tree leaves to the
//1ist given as argument

Toop : TreeNode, List -> List //get the integer Tlabels of
//the sub-trees of a Tree Node
//to the list given as argument

treeNode : Tree, TreeNode -> TreeNode //get the sub-trees

//of a Tree to the Tree Node given as
//argument (i.e. a list of sub-trees)

ADT TreeNode

emptynode: -> TreeNode//create an empty Tist of sub-trees

Semantics:

var T : Tree

var I : Int

var L : List

var N : TreeNode

getLeaves(T) = addLeaves(T, emptylist)

addLeaves(createTree(I, emptynode), L) = add(L, I)

addLeaves(createTree(I, N), L)=loop(N, L) if N!=emptynode

loop(emptynode, L) =L

loop(treeNode(T, N), L) = loop(N, addLeaves(T, L))

(a) (13 povadeg) AwoTte TIC UAOTTOINTIKEG KAAoeIC Java Twv ATA Aévtpo
(Tree) kai Aevdpikdég Koéupog (TreeNode) xpnoigotroiwvTag éva didvuoua
okepaiwv (ArrayList<Integer>) yia Tnv ulotoinon TnG Aiotag Twv
ETIKETWV €VOG KOUPBOU Kal piag ouvdedepévng AioTag yia TRV UAoTToinon tng
ANioTag Twv utto-0évOpwy evog devopikol KOPPBou. EKTOG atmd Tig peBddoug
KOTAOKEUNG TWV QVTIKEINEVWY Twv OU0 KAdoewv, UAottoinoTte TNV PéEBOdO
getLeaves() kai Tnv PBondntikh TnG addLeaves(). Aev aTmairteital n
uAoTTOinoN TwV UTTOAOITTWY PEBOBWY TNG KAAong Tree.

Auon;:
}mport java.util.ArrayList;
* Trees with integer internal Tabels and 1lists of

* subtrees. The {@link TreeNode 1list of subtrees}

* is implemented as a Tinked Tist.

*@author <ahref="mailto:christop@csd.uoc.gr">vC</a>

public class Tree {

// attributes: 2 point

private int value; //The internal Tlabel of the tree.

private TreeNode subtrees; //A Tlinked 1ist of trees.
* Creates a new <code>Tree</code> instance.

* @param i an <code>int</code> value

* @param n a <code>TreeNode</code> value

public Tree(int i, TreeNode n) {

value = 1i;
subtrees = n;
} // 1 point
/7‘: *
* Return a list of all the leaves in the tree.

A leaf is a tree with an empty Tist of subtrees.
* @return an ArrayList containing all the leaves




* of the tree
pubTlic ArrayList<Integer> getLeaves() {

// add all the Teaves to the empty Tist
return addLeaves(new ArrayList<Integer>());
// 2 points

Add all the leaves of the tree to a given list
@param v the ArrayList to add the leaves to
@return the ArrayList with all the Teaves added

R
%o e

:‘c/
private ArrayList<Integer>
addLeaves(ArrayList<Integer> v) {
// add all leaves to the ArrayList
if (subtrees == null) {
// then this tree is a leaf: add the internal Tabel
v.addETement(value);

// oth$rw1§e, get the leaves from all the subtrees

else

//used to traverse the Tinked 1list of subtrees
TreeNode n = subtrees;
while(n!=null1){//not at the end of the Tist
// so add the Teaves from the current node
n.theTree.addLeaves(Vv);
// move on to the next node
N = n.next;

}

// all leaves have been added to v
return v;

}
}¢4/ 5 points

* Minimal linked-T1list implementation of TreeNode. As
a linked Tist, a TreeNode is a node, whose fields
store:
*<ul>
*<1i>a Tree (the "value" at the node), and the </1i>
*<1i> next TreeNode (a pointer to the next node in
the Tlist). </1i>
*</ul>
-k/
class TreeNode {
// attributes: 2 point
private Tree theTree;//The tree at this node.
private TreeNode next; // The next node.
* Cconstructor:
* tree to store at current node, and the remainder
* of the 1ist.

TreeNode(Tree t, TreeNode n) {
theTree = t;
next = n;

} // 1 points




(B) (7 povadecg) >xohidote alvropa yiati N uhotroinon TG addLeaves ()
TToU dWOCOTE OTO TTPONYOUNEVO EPWTNHA €ival aUUPWYN PE TNV onuacioloyia
NG MEBGSOU TTOU TTPORAETTETON 0TV TTPpOodIaypagr Tou ATA Tree.

AUon:

The if-clause in addLeaves () adds the internal label to the list if the
Tree is a leaf (the subtrees field is null), which corresponds to the
equation:

addLeaves(createTree(I, emptynode), L) = add(L, I)
The else-clause implements the ‘loop’ operation:

var N : TreeNode

addLeaves(createTree(I, N), L) = loop(N, L) if
N!=emptynode

While the variable N is not null, the leaves of f.theTree are added
to the ArrayList, corresponding to the equation

Toop(treeNode(T, N), L) = loop(N, addLeaves(T, L))
Finally, when N is null, the ArrayList is returned, corresponding to the
equation

Toop(emptynode, L) = L

Aoknon 7 (10 povadeg) // Ocwpia AvTikeIpeVOoTpEPOUG MpoypappaTiopol

(a) (5 povadeg) Ti cival pia agaipeTiki KAGon (abstract class) kai TTou sivai
XpAoiun;

AUon:

An abstract class is a class where some of the methods are declared
abstract, with no method bodies. A subclass of an abstract class can fill
in some of these abstract methods with concrete method bodies; if it
fills in all of the abstract methods, then it is a concrete class and it can
be instantiated using new. Abstract classes are used to declare
methods that are common to a whole group of concrete classes but
implemented differently by each one (this is similar to how interfaces
are used) while also providing implementations of some methods that
are shared among this whole group of classes.

B) (5 Hovadeg) MNa toloug Adyoug Ba xpnoipotrololoaTte Wia dieTagr Java
(interface) otnv oxediaon piag IEpapXiag KAAoEwV;

Auon:

In general, the base class in a class hierarchy has two main purposes.
First, it defines the common interface for using the set of classes.
Second, because subclasses inherit methods, the base class is the
proper place to implement code that will be common to all subclasses.
Although the base class does specify the interface, it also includes
implementation information that is of no interest to clients. The usual
practice is to use a Java Interface to specify the interface, and then
have the base class implement that interface. Client code is typically
written to the Java Interface. This not only simplifies the task of writing
client code, but the resulting code is more flexible because it will also
work with different implementations of the Interface.




Class ArrayList

Constructor Summary

ArrayList () Constructs an empty list with an initial capacity of ten.

ArraylList(Collection<? extends E> c) Constructs a list containing the elements of the

specified collection, in the order they are returned by the collection's iterator.

ArrayList (int initialCapacity) Constructs an empty list with the specified initial capacity.

Method Summary

boolean

add (E e) Appends the specified element to the end of this list.

void

add (int index, E element) Inserts the specified element at the specified
position in this list.

boolean

addAll (Collection<? extends E> c) Appends all of the elements in
the specified collection to the end of this list, in the order that they are returned by
the specified collection's Iterator.

boolean

addAll (int index, Collection<? extends E> c) Inserts all of the
elements in the specified collection into this list, starting at the specified position.

void

clear () Removes all of the elements from this list.

Object

clone () Returns a shallow copy of this ArrayList instance.

boolean

contains (Object o) Returns true if this list contains the specified
element.

void

ensureCapacity (int minCapacity) Increases the capacity of this
ArrayList instance, if necessary, to ensure that it can hold at least the number
of elements specified by the minimum capacity argument.

E

get (int index) Returns the element at the specified position in this list.

int

indexOf (Object o) Returns the index of the first occurrence of the specified
element in this list, or -1 if this list does not contain the element.

boolean

isEmpty () Returns true if this list contains no elements.

int

lastIndexOf (Object o) Returns the index of the last occurrence of the
specified element in this list, or -1 if this list does not contain the element.

E

remove (int index) Removes the element at the specified position in this list.

boolean

remove (Object o) Removes the first occurrence of the specified element
from this list, if it is present.

protected void

removeRange (int fromIndex, int toIndex) Removes from this list
all of the elements whose index is between f romIndex, inclusive, and
toIndex, exclusive.

| =t

set (int index, E element) Replaces the element at the specified
position in this list with the specified element.

int

size () Returns the number of elements in this list.

Object[]

toArray () Returns an array containing all of the elements in this list in proper

sequence (from first to last element).

<T> T[]

toArray (T[] a) Returns an array containing all of the elements in this list in
proper sequence (from first to last element); the runtime type of the returned array
is that of the specified array.

void

trimToSize () Trims the capacity of this ArrayList instance to be the list's
current size.




