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‘Aoknon 1 (10 povadec)

206 OiveTal O TTAPAKATW KWOIKAG Java 0 OTToiog avaAuel Eva apXEio KEINEVOU PE TO Ovoua
"Tnput.txt" kal TuTTWVEl oTNV £€£€000 KATAAANAG punvUuaTa avaAoya e TO TTEPIEXONEVO TOU
apxeiou: _

import java.i10.¥;

public class ParseFarce {
pub]ic{static void main(String args[]) {

try
double resultl = 0;
double result2 = 0;

StreamTokenizer st = new StreamTokenizer(new
FileReader("input.txt"));

while (st.nextToken != st.TT_EOF) {
if ((st.ttype==st.TT_WORD)&&(st.sval.compareTo("foo")==0))
{System.out.println(""+resultl);
resultl = 0;

}
else if (st.ttype==st.TT_NUMBER)
{resultl resultl + st.nval;
result2 result2 + st.nval;

}
System.out.println("finished:

} catch (IOException ioe) { _ _ _
System.out.println("Error parsing file input.txt" + e);

+ result2);

}
}
TI Ba TUTTWOEI OoTnVv oTAvTap £€£odo Tou TTPoypduuaTog ParceFarce, otav 10 OpxEio

"input.txt" mepIéxel TO TTAPAKATW KEIPEVO:

CS 150 and CS 252 are courses in which the word foo appears at least 10 times
each semester. Every year, at least 6 students ask the origin of foo, but
the answer is widely debated. There are only 1 or 2 people in the world who
know true origin of foo, and I am fortunately not 1 of them. Of course,

the preceding is utter nonsence and should not be taken seriously by any
self-respecting person.

AUon:

The output would be
402

16

3

finished: 412




‘Acoknon 2 (10 povadeq)

2ag divetal 0 TTapakATw aTteAAS KWwoIKag Java yia Tov Xelpioud evog Trivaka (array) Me
aA@apIBuNTIKA (String) atov oTToi0 ava@ePOUAoTE PEOW TNG METARBANTAG AVTIKEINEVWYV WE
ovopa animals. ZupgTTAnpwaoTe ToV KWJAIKA £TO1 WOTE:

1.

2.

3

Na dnuioupyeital éva avTikeiyevo Trivakag (avagopd animals) Tmou Tmepiéxel Ta
akOAouBa aApapiBunTika: 1ion, tiger, bear, goat, kai horse.

Na yivetal é\eyxog €dv 1o oToixeio Tou Trivaka animals tou Bpioketal otnv Béon 0
IooUTal JE TO OTOIXEIO TTOU BpiokeTal oTnv B€0n 3 Kal va TUTTWVETE TO OTTOTEAECUA
NG oUYKpPIoNG.

Na avaktdrar 7o oToixeio Tou Trivaka animals 1o omoio éxel As€ikoypa@ikd TO
MEYaAUTEPO Gvopa.

Ti Ba TuTTWOEI O0TNV oTAVTaP £€€000 TOU TTPOYPANMPATOG HETA TNV CUUTTARPWON TWV YPANUWYV
KWOIKA TTOU AgiTTOUV?
Znueiwon: MNa TNV AeCIKoypa@ikry oUYKPION TwV OTOIXEiWV TOU TTivaKa Oev ATTAITEITAI N
xpnoigotroinon kAatrolag ueBodou Tagivounong. AvtiBETWG, TTPETTEI VO XPNOIKJOTTOINCETE TIG
MEBOBOUG GUYKPIONG AAPAPIBUNTIKWY TTOU opidovTal aTnV KAGon String.
// File StringTest.java
public class StringTest {

public static void main (String[] args) {

}

// Exam 2 question 1

Auon:
String[] animals= {"Tion", "tiger", "bear", "goat", "horse"};

printArray("Question 2.1", animals);
// Exam 2 question 2

Auon:
System.out.print("Question 2.2: Positions 0 and 3 are ");
if (animals[0].equals(animals[3]))
System.out.printin("equal");
else
System.out.printin("not equal");

// Exam 2 question 3

Auon:
String last = animals[0];
for (int i = 1; i < animals.length; i++)
if (last.compareTo(animals[i]) < 0) last = animals[i];
System.out.printin("Question 2.3: Last animal: " + last);
Alternative solution
int index = 0;
for (int n = 1; n < animals.length; n++)
if Canimals[n]. compareTo(an1ma1s[1ndex]) > 0) index = n;
System.out.printin("Question 2.3: Last animal: "+
animals[index]);

private static void printArray(String heading, Str1ng[] ) {

}
}

System.out. pr1nt(head1ng + Array animals: ");
for (int i = 0; i < f.length; i++)

System.out.print(f[i] + " ")
System.out.println();

Alon:

Recall that strl.compareTo(str2) returns a number < 0 in case
strl comes before str2 in alphabetic order, and returns a
number > 0 in case strl comes after str2 in alphabetic order.
Here is sample output:

Question 2.1: Array animals: lion tiger bear goat horse
Question 2.2: Positions 0 and 3 are not equal

Question 2.3: Last animal: tiger




‘Aoknon 3 (10 povadec)
2TOUG TTaPOKATW OPICPOUG KAAoEwyY Java uttdpxouv TouAdxioTov 10 (ouvTakTIKG 1) TUTTWV)

AGON.
pubTic class ExamBuggleworld extends Buggleworld { // line 1
// line 2
public void run () { // line 3
Color c = color.cyan(); // line 4
int n = 4 // 1ine 5
ExamBuggle emma = ExamBuggle(); // line 6
emma.mysteryl(c,n); // line 7
emma.mysteryl(3,Color.red); // line 8
boolean answer = emma.mystery2(); // line 9
this.mystery3(); // line 10
1 // line 11
} // line 12
// line 13
class ExamBuggle extends Buggle { // line 14
// line 15
public void mysteryl(Color c, int nl) { // line 16
n2 = nl + 1; // line 17
this.setColor(Color.c); // line 18
forward(n2); // line 19
this.dropBagel () ; // line 20
// Tline 21
public boolean mystery2() { // line 22
this.isoverBagel(); // 1line 23
// line 24
// line 25
public mystery3() { // line 26
this.dropBagel () ; // line 27
} // line 28
// 1ine 29
} // line 30
Ap. Ap. 2 UVTOMN TTEPIYPOQT) TOU AdBoug AlopBwpeEvn ypauun
Adbouc | Mpappng
1 4 Color.cyan() is not a method invocation | Color c = Color.cyan;
2 5 The local variable declarationintn=4is | 1nt n = 4;
missing a semi-colon at the end
3 6 There is a missing new in the ExamBuggle emma = new
constructor method invocation that ExamBuggle();
creates an ExamBuggle
4 8 The two arguments of the instance emma.mysteryl(Color.red,3);

method invocation
emma.mystery1(3,Color.red) are in the
wrong order

5 10 In this.mystery3(), this stands for an emma.mystery3();
instance of ExamBuggleWorld, which
does not understand the mystery3
message; the recipient should be an
instance of ExamBuggle

6 17 The local variable declarationn2 =n1+ | 1nt n2 = nl + 1;
1; is missing a type for the contents of
the variable

7 18 Color.c attempts to reference a non- this.setColor(c);

existent class constant rather than the
parameter c

8 21 The instance method declaration for %
mystery1 is missing a close squiggly
brace

9 23 The non-void method mystery2 is return this.isoverBagel();
missing a return statement.

10 26 The method header for mystery3 is public void mystery3() {

missing the return type, void




MNa k&Be éva atrd Ta AGBn Ta otroia eu@aviCovral o€ dIOPOPETIKEG YPAPMES TOU TTAPATTAVW
KWOIKA CUPTTANPWOTE TOV TTiVOKA TTOU 00¢ JiVETAl JE T TTAPAKATW OTOIXEIQ:

1. ApIBu6GS ypauung Tou AdBoug,

2. ZuvToun TTeplypa@n Tou AdBoug

3. AibpBwon Tou AdBoug.

Znueiwon: MTopeite va eplypdweTe Ta AAON pe otroiadnTroTe oeipd (dnA OxI avaykaoTiKa
ME TNV O€Ipd €UPAVIOAG TOUG OTO TTPOYPAUMa). Ouunbeite 6T n kKAdon Color éxel oav
oTatika pEAN dedopévwy OAa Ta Baoika Xpwuata (red, gray, etc.) Tou opifovtal oTov XWpPo
XpwuaTwy sRGB.

Aoknon 4 (30 povadec)
2ag Oivetal 10 TOpakATw OuppBéAalo Tou ATA Aiatetayuévn AkolouBia (Ranked
Sequence) ye TNV JopPPN MIag dIETTaPnG Java:

public interface RankedSeq {

public int size();

public boolean isEmpty();

public void insertElemAtRank(int r, Object e);
public void removeElemAtRank(int r);

public void reverse();

h

1) (10 povadeg) AwoTe og Yop@ry WeUBOKWAIKA Tov aAyopiBuo uloTroinong Tng Pebddou
reverse XpnolyotrolwvTag HMOvo peBOdoug TTou opifovtal oto ouufdéAaio Tou ATA
Alatetaypévn AkoAoubia.

Auon:
// Reverses the elements of a Ranked Sequence object
public void reverse() {
int n = size();
for (int r = 0; r<= n-2/2; r++ ;){
e = removeElemAtRank(r);
insertElemAtRank(n-1-r, e);
e = removeElemAtRank(n-2-r);
insertElemAtRank(r, e);

}

2) (10 povadeqg) Moia civar n TTOAUTTAOKOTNTA (complexity) Tou xpovou ekTéheong (oTnv
XEIPOTEPN TTEPITITWON) TNG HEBGOOU reverse, Tou UAOTTOINCOTE OTO epwTnPa 1 étav o ATA
AlateTaypévn AkolouBia uAoTToIEiTal XpNOIPOTTOIWVTAG £vav TTivaka; AlKaloAoyroTe oUvVToua
TNV ATTAVTNOI 0OG.

AUon:

With an array implementation, each method called by reverse() takes 0(n) time
because order-n array elements have to be shifted to make or remove space in the
array. The for loop is executed on the order of n times, so the total running time of
reverse() is0(n?).

3) (10 povadeg) Moia civar n TToAuTTAOKOTNTA (complexity) Tou Xpovou ekTéAeong (OTnv
XEIPOTEPN TTEPITITWON) TNG HEBOGOOU reverse, Tou UAOTTOINCOTE OTO epwTnPa 1 étav o ATA
AlateTaypévn AkoAlouBia uAoTrolgiTal XpNoIJoTToIWVTAG HIa OITTAG ouvoedepévn  AioTa;
AikaiohoyioTe cUVTOPA TNV ATTAVTNOT| 0OG.

AUon:

With a linked-list implementation, each method called by reverse () takes 0(n)
time because order-n links have to be followed to identify an element of a given rank.
Thus, the total running time of reverse() is again 0(n?).




‘Aoknon 5 (30 povadec)

ATTaVTAOTE OTIC TTAPAKATW EPWTACEIS XPNOIMOTTOIWVTAS TNV aKOAouBn 1gpapxia KAGoEwy,
OTTOU N KAGON OTnNV KOPUQH TNG IEpapXiag éxel TIG apalpeTIkEG (abstract) peBddoug draw ()
kal resize().

Shape

ficolour :int
#hPosition : int
fvPosition @ int

Fdrawi)
Fresizel)

“<abstract =
“<abstract =
tsetColour()
Fmove( )

L‘A

Circle Rectangle

-radius : double -width @ double

-height : double

Fdraw()
tresize( )

Fdraw)
Fresizel)

(a) (10 povadeqg) Mwg PTTopEiTe va UAOTTOINCETE TNV TTAPATIAVW lepapXia KAGOEwyY o€ pia
YAwooa TTpoypauuaTtiogou  n - otroia dev  UTTOOTNPICEl  KANPOVOMIKOTNTA  KAACEWV;
ZavaoxedldoTe TO TTAPATTAVW OIAYPAUMA Yia TNV AUCN TTOU TTPOTEIVETE KAl €£ENYAOTE TIG
OlaQopPEG PETAEU TOU apPXIKOU Kal TOU TPOTTOTTOINPEVOU dlaypduuaTog KaBwg Kal Toug
KUPIOTEPOUG AOYOUG yia TOUG OTTOIOUG N XPAON TNG KANPOVOMIKOTNTAG KOBIOTA €UKOAOTEPN
TNV oXediaon KAl CUVTHPNON TNG TTAPATTAVW IEPAPXIAG KAAOEWV.

-hPosition : mnt
-vPosition : ml

AUon:
Solution 1
Cirele Rectangle
-colour it -colour @ int

-hPosition -t
-vPosition ;- mnt

-radius : double -width : double
-height : double
Fdrawi() Fdrawi)
fresizel ) fresizel )
FsetColour( ) FsetColour()
Fmoved ) Fmovel )

There are two valid solutions to this question: 1) have two classes, Circle and
Rectangle, that implement everything from the initial system, plus all functionality
from the Shape abstract class; 2) change the Shape abstract class to an interface,
move all attributes from Shape to the subclasses, make methods setColour() and
move() abstract, and implement setColour () and move () in both children classes.
The downside of either solution, as compared with the initial solution using
inheritance, is that code common to both Circle and Rectangle will have to be
duplicated. This is not so much a problem at development-time as it is during
maintenance, where changing one of the methods should require changing it in both
Circle and Rectangle classes.




Corollaries to this are that there is an increased amount of code to read and
understand, and the chance of making a mistake/typo increases with the size of the
code base. A further downside of the first solution is that dynamic binding will not be
possible. In order to get a perfect mark on this question, | was also looking for some
sense (particularly relevant if you chose answer 1) that taking away the parent class
means that the two classes that actually share a lot in common are no longer related.
Our mental model of the system is much simpler if we think of having two types of
shapes rather than two seemingly distinct classes.

Solution 2
Shape
":.":.”i'n"("l:_fn:l'( 2 e e
<=ghstract == +draw()
<=ghstract == +resize()
<<ghstract == +setColour()
<=ghstract == +move( )
1
1
r'““““'——————““'*““““—————““““1
1 1
! !
Circle Rectangle
-colour @ int -colour @ int
-hPosition : int -hPosition ; int
-vPosition : int -vPosition it
-radius ; double -width : double
-height @ double
+drawi +drawi)
+resize() +resize()
+aetC ol our() +aatCol our()
+Hmowve() +Hmowvel )

Common Mistakes:

| saw several students choose the option where Circle/Rectangle were distinct classes,
then for some reason kept the Shape class —which no longer serves any purpose? Also,
several people denoted the methods in the Circle/Rectangle classes as being protected,
which really doesn’t make sense if inheritance is not permitted.

(B) (20 povadeq) YAotoinoTe o€ éva Tpdypapua Java Tnv oxediaon TTou oag d66nKe aTnv
apxl Tng doknong. XtV OoTavinor oag va OUdTTEPIAGRETE HOvVo TIG METOBANTEG
OTIYMIOTUTTWV Kal TIG MEBAdOUG TToU avaypd@ovial oTo OIAYPAUMA. ZnNUEIWOTE OTI TA
oupBoAa TpIv aTrd TIG PETAPRANTEG OTIYUIOTUTIWY Kal TIG PEBSdOUG TNG KABe KAAGONG
uTTodEIKVUOUV Ta avTioToixa OikaiwpaTta  egouciodotnuévng mpoécBaong: ouv (+) yia
public, mAnv (-) yia private kai dieon (#) yia protected.

Auon:
public abstract class Shape {
protected int colour, hPosition, vPosition;
public abstract void draw();
public abstract void resize(Resize res);
public void setColour(int col) {
colour = col;
return ;

public void move(int hMove, int vMove) {
hPosition += hMove;
vPosition += vMove;
return;

}

public class Circle extends Shape {




private double radius;
public void draw() { .. }
public void resize(Resize res) {
if (res instanceOf ResizeCircle) {
radius = (ResizeCircle) res.newRadius(Q);

}

return;

public class Rectangle extends Shape {
private double width, height;
public void draw() { .. }
public void resize(Resize res) {
if (res instanceOf ResizeRectangle) {
width = (ResizeRectangle) res.newwidth();
height = (ResizeRectangle) res.newHeight();

return;

}

pubTlic interface Resize() {

public class ResizeRectangle implements Resize {
double width, height;

public ResizeRectangle(double newHeight, double newwidth){
width = newwidth;
height = new Height;

public double newwidth() {
return width;

public double newHeight() {
return height;

public class ResizeCircle implements Resize {
double radius;
public ResizeRectangle(double newRadius){
radius = newRadius;

public double newRadius() {
return radius;

}

For this question, the main things | was looking for were:

- You recognized that Shape is an abstract class, and correctly defined it as such

- You correctly identified the +/-/# parameters as representing public/private/protected

- Correct definition of the draw() and resize() abstract methods in the Shape, and their
concrete implementation in the Shape and Rectangle classes

- Correctly identified that the setColour () and move () methods are implemented only in
the Shape class

- Use of the ‘extends Shape’ clause when defining the Circle and Rectangle classes

- Constructor definitions were not required for this question, and were not marked.

Some common mistakes:

- Missing the ‘abstract’ clause in the Shape class definition.

- Including super.resize() or super.draw() in the concrete implementation of these
methods in the children classes. This doesn’t make sense, since there is no method
implementation in the parent.

- Adding a super () method to the child class. Remember that super () is actually a Java
defined method, that you should not (and probably cannot) override.




‘Aoknon 6 (10 povadec)
OewpProTE TOUG TTAPAKATW OPIOPOUG KAATEWV Kal ONAwoewv peTaBAnNTWY Java:

class A { int x; String y; }

class B extends A { char z; }
class € { int x; String y; }

A a,a2; B b; C c; Object d;

MNa kdBe pia amod 1 akdAouBeg avabéoelg uTTodEiETE av euTTAéKOUV €upeig (widening) N
OTeVEG (narrowing) METATPOTTEG 1 OV EUTTAEKOUV PETATPOTTEG. ETTiong utrodeigte o€ TTOIEG
avaBéoeig Ba epeavioTouv AdOn katd Tnv PHETAPpPAcN Tou TTpoypdupaTog (compiler error).

(a) a = az;
(b) a = b;
(c) a = c;
(d) a = d;
(e) b = (B)a;
(f) b = (B)c;
(g9) b = (B)d;
(h) c = (Od;
Auon:

kind of conversion compiler error
(a) neither (or, widening) no

(b) widening no
(c) neither yes
(d) narrowing yes
(e) narrowing no
(f) neither yes
(g) narrowing no
(h) narrowing no




