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TMHMA NAHPO®OPIKHZ

EMNA131 Apxég MNMpoypaupaTicyou

Akadnuaiko ‘Etog 2017/18 — Xeipepivo E¢aunvo

TEAIKH EZEETAZH EEAMHNOY

HMEPOMHNIA: 11 AekepBpiou 2017
AIAPKEIA: 12:30pu — 3:30up

AIOOYZA: Ktipio XQA02, AiBouca B205
AIAAZKOYZA: EATTida Kepauvou-TatranAiou

ATTAVTAOTE KAl TIG TPEIG EPWTHOEIG
KdaBe epwtnon AapBaver 33 povadeg.

Epwtnon 1

To avrtikeipevo CMemory, TO OTIOI0 QVTITIPOCOWTTEUEl MIAd PVAPN OTnv OTToid
aTmoBnKeUoVTAl XOPAKTPESG, OPICETAl HEPIKWG TTIO KATW. O oploudg autdg xpelddetal
VA CUUTTANPWOEI PE TOUG OPICHOUG TWV OXETIKWV PHEBOdWYV avapopdg OTTwG egnyeital

oTa oxO6Aia TTou divovral.

public class CMemory ({

private int size; // 1o uéyebog 1tng PvAHUNg
private char[] content; // 10 meplLexduevo TNG UVAHUNG

private boolean[] status; //
//
//
//
//
//

nap&AAnAog mivokog pe tov mivoxra
content mou meplypdesel TNV KATAOTAON
TV KUuPeAldwv Tng pvAung — ov plo
kuPeAlda glval eAeUbepn, 1d6TE TO
status tnc eivalr false, dLapopeT k&
elval true

private int[][] holes; // xataypdeovial ol «tpumec» (holes) 1ng
// pvAung, dnAadn Ta cuvexOUEVH TUARATA
// eAeUBepwv KUYeAN(dwV — 1 K&OEe «TpPUIO»
// mpocdilopiletal amd mou oapX(ilel Kol TmouU
// TereLdVEL

private int numHoles; // 1o ImARBOC TWV «IPUIOV» TNC UVAUNC



// O RBaoclrOC KATAOKEUNCTING, O omolog Ndn opiletatl. H povadlkn
// mopduetpdg TOU VI LIPOCWIIEUe Ll TO uéyebog Tng uviung oe aplbud
// XOPOAKTHPWV

public CMemory (int s) {
size = s;
content = new charl[sizel; // dnpLoupvyeltal o X®POC VLA TO
// meprexduevo NG PVAUNG
status = new boolean(size];
for (int i = 0; 1 < size; i++)
status[i] = false; // opXxlk& K&Be ruPeAida eival gAelBepn

}

// EVOAANOKT LKOC TPOMNOC KATHACKEUNOUOU PLOC uvAung, uéocw avI LYPAEHC
// r&moloag GAANG UVAUNG MOU amoteAel tnv mopduetpo Tou deUTEPOU
// autoU, copy constructor - NA OPIZOEI

public CMemory (CMemory cm) {

}

// Eniotpéeel 1o péyeboc TNG UVAUNG
public int getSize () {return size;}

// Enmiotpéeel Tnv Katdotoon tng L-ooTNC KuyeAldag tng pvAiung,
// dniadh false oav elval e€AeUbepn, 17 true ov elvoal KATAXwPNUREVD

public boolean getStatus(int 1) {return status[i];}

// AimAaoit&lel to péBeBoc TNC PVAUNG, dNAXSH AVTLypPdesl T
// meplexdueva KAl TNV KATXOTOCH TOUg Of SLImAACLOU peyéBoug mivakeg
// 6mou 6Aec ol emninpdobetec KUPeA(deg eilval €AeUbepec — NA OPIZGEI

public void doubleM () {

}

// H 13101 LKA pébodog avapopdg, computeHoles (), uvmolovyilel TLC
// Tpéxoucec «TPUmEC» TNC PvAUNG, avabétel dniadn TLuéc ota medlo
// holes kol numHoles — NA OPIXGEI

private void computeHoles () {

}

// Enioctpégel TO OUVOALKSO gAeUbegpo XOHpo Tng uvAunce — NA OPIXNGEI

public int freeSpace () {

}

// Enmiotpéepel 10 TpPpéyov mococtd InNg pvAung mou £ival Kataveunuévo.
// H uébodocg sgival Adn opLouévn.

public double usage () {
return (100.0 * (size - freeSpace()))/size;

}

// EXeubepdvel TO TUAPA TNG PUVAUNG HAKOUC len xuyeAidwv 1O omoio
// opxilel amdé tnv index xuysA({da — NA OPIZ@EI

public boolean deallocate (int index, int len) {

}



// AmofnkeUel Trn oupfoArocelpd s OTNV ImPATN O O lpPpd «TPUIO» TNG
// wvAuncg, tng omoloag 1o HéyeBog gilval ToUuAdXLoto (CO pe TO UAKOCQ
// 1ng oupRolocelpdc. E&v n emiAsyeloo «1pUmo» e€ivol peyaAUtepn
// amd 1o pAKoG 1ng ouupPBorooce lpdc 1o emilnpdoBeTO TUAUX TNC

// mopauével €AeUBepo, dNULOUPYOVINC £T0L pla uLlrpdTepou

// neyéBoucg «tpumna». H pébodog smiotpépel tn dLeUbuvon 1ncg

// ruyeAidag amnd tnv omola apyxilel n oamobikeuon tng s. E&v xaploa
// «1pUno» tng pvAunc dev eivol opxetd peydAn yia Tnv arnobnKeuvon
// Tng s, 161e n s dev amoBnKeUETAL OTN UVAUN KoL I RéB0doC omAd
// emiotpépel TNV €LKOVLIKA TLluR -1 NA OPIZOEI

public int allocate (String s) {

}

// TUPOUKVOVE L T €AeUBepa TUAUXTA TNG PUVAUNG O éva egvialo
// €AegU8gpo TuAua oTo K&Tw pépog tn¢ pviunce — NA OPIEZGEI

public void compact () {

}

// H péb6odoc toString () yio tnv mopouciaon INng KATAOTXONG TOU
// mepLexopévou Tnc pvaung eivol Hdn oplopévn — @ AeiLtoupyia tng
// pe6ddou emideLRVUETAL MLO KATW®

public String toString() {
String s = "\nThe memory has " + freeSpace() +
" free cells as follows:\n";

computeHoles () ;
for (int i = 0; 1 < numHoles; i++) {

s += "\tFrom cell " + holes[i][0] + " to cell " +

holes[1][1] + " inclusive\n";

}
s += "\n\nIts allocated and free regions are:\n";
for (int i = 0; 1 < size; i++){

if (i !'= 0){

if (status[i] != status[i-1]) s += "\n";

}

if (status[i]) s += "a";

else s += "f";
}

return s + "\nIts usage is " + usage() + "%\n";

‘EoTw OTI £XOUPE KATTOIA PVAMN XOPOKTHPWY PeyEBoug 20 kuyweAidwy, Tnv cm. Metd
amd dIdQopeg aTrobnKeUOEIS YPOAUMATOOEIPWY KOl €AEUBEPWOEIS XWPWV TNG, N
TTapouciaon TNG KaTdoTaong TOU  TTEPIEXOMEVOU  TNG, MEOW TNG  EVTOANAG
System.out.print(cm), otmou auTtouarta evepyoTtroieital n péBodog toString(), Ba
MTTOpOUCE va ATav n akdAoubn, étrou kataveunuévn (allocated) kuyweAida avagEpeTal
wg¢ a kal eAetBepn (free) kuyelida wg f:

The memory has 12 free cells as follows:
From cell 3 to cell 5 inclusive



From cell 11 to cell 19 inclusive

Its allocated and free regions are:
aaa

fff

aaaaa

fEEFFEFFSE

Its usage is 40.0%

‘EoTw OTI OTN OUVEXEIQ YIVETOI CUPTTUKVWON Twv EAEUBEPWV XWPWV TNG CM O€ MIa
evigia «TpUTTa» OTO KATW PEPOG TNG, MEOW TNG evTOANG cm.compact(). H ek véou
EKTEAEON TNG €vTOARG System.out.print(cm) TTapouciddel Tn véa KATAOTOON Tou
TTEPIEXOMEVOU TNG WG AKOAOUBWG:

The memory has 12 free cells as follows:
From cell 8 to cell 19 inclusive

Its allocated and free regions are:
aaaaaaaa

fEEFFEFFEFFSE

Its usage is 40.0%

EpwTtnon 2

KataokeudoTe 10 TTpoypapua MCAssess.java 1o o1roio BaBuoloyei TIG atmavirioelg
QoITNTWV o€ £¢eTAOEIG OTTOU 01 EPWTHOEIS gival TTOAATTAWYV emAoywv (multiple choice
questions) Kail €TTioNG TTAPOUCIAEl KATTOIA OTOIXEIO YIa TIG EPWTACEIG OTTWG eEnyeiTal
0Tn OUVEXEIQ.

Katapxdg 1o TTpdypappa ei0aydyel Ta OToIXEIa TTPOG TTEEEPYQTia aTrd KATTOIO ApXEio
Kelpévou péow file redirection. To akdAouBo apxeio Marks.txt gival £éva TETolo apxeio.
O1 TTpwTo1 dUO APIBUOI OTO APXEIO AVTITTIPOCWTTEUOUV TO TTAHB0G TWV POITNTWYV Kal TO
TTANB0G TWV EPWTHOEWY OE AUTH TN OEIPA. ETO CUYKEKPIPEVO TTApAdelyua n €¢ETaoN
agopd 20 @oITnTEG KAl aTToTEAEITAl OTTO 5 EPWTAOEIG.

2Tn ouvéxela, yia KABe e€pwTtnon, ammd Tnv TPWTN MEXP!I TNV TeAeuTaia Oivetal o
apIBuOG TwV ETTIAOYWYV TTOU EiXE O QOITNTAG KAl TTOIA OTTO AUTEG TIG ETTIAOYEG €ival N
opOn amdvinon oTnV €pwTtnOn. ZTo MO KATw Trapddeiyua n epwrtnon 1 €xel 4
ETMAOYEG OTTOU N 0pBN amradvinon €ival n emMAoyA 1, evw n epwtnon 5 éxel 3 mmAoyEQ
O1T0U N 0PON aTTAVTNON €ival n €mmAoyn 3.

AkoAoUBw¢ divovTtal yia KABe @oITnTH Ol aTTavIAOEIS TOU OTIG £V AOYW £PWTACEIG, HUE
TN oeIpd Twv epwTHOEWYV. ETonuaiveral, 61 évag @oItnTrg duvartal va pnv atraviioel
KATTOIO EPWTNON. Z€ TETOIEG TTEPITITWOEIG EPNPAVICETAI O APIBPOG 0. ZTO CUYKEKPIUEVO
TapadeIypa 0 QOITNTAG 2 €TTEAEEE va unv atravtrioel TI epwTAoEIS 1 Kal 4.

Apxelo Marks.txt
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H BaBuoAoyia evég goitnth uttoloyiletal wg €ENG: MNa kaBe opbr atrdvrnon Aaupavel
Ouo povadeg. MNa kdBe AGBog atrdvinon Tou agaipeital pia povada. MNa Tuxév
epwtnoeic TTou dev atravinoe, dev AapPBdvel, oute kal Xavel Tittota. To output Tou
TTPOYPANMATOC yia Ta TTIo TTAvw oTolxeia eI00d0u gival To akdAoubo:

$java MCAssess < Marks.txt

mark is
mark is
mark is
mark is
mark is
mark is
mark is
Student mark is
Student mark is
Student 10 mark is
Student 11 mark is
Student 12 mark is
Student 13 mark is
Student 14 mark is
Student 15 mark is
Student 16 mark is
Student 17 mark is
Student 18 mark is
Student 19 mark is
Student 20 mark is

Student
Student
Student
Student
Student
Student
Student
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Question Statistics
Question Correct Wrong Don't know

1 12 5 3
2 12 6 2
3 11 7 2
4 7 5 8
5 14 5 1

Most difficult questions: 4

7 students answered correctly the above
Easiest questions: 5

14 students answered correctly the above



Histogram for Question 1
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Ektég ammd T1ig Babuoloyieg Twv @oITnTWY, TO TTPOYPAPUA divel KATTOIEG OTATIOTIKEG
yla KGBE €pwTNON, CUYKEKPIMEVA TTOCOI QOITNTEG TNV aTTdvinoav opBbd, TTéoOoI TNV
amrdvinoav AdBog kai mocol dgv TNV atmavinoav kabdAou. EmimpdobeTa avagpépel
TTOIEG EPWTNOEIG ATAV OI TTIO BUOKOAEG, dnAadr) auTég TTou atravTrienkav opBda atrd 1o
HIKPOTEPO APIBUG QOITNTWY, KABWGS KAl TTOIEG EPWTAOCEIS ATAV Ol EUKOAOTEPES, ONACDN)
auTtég TTou atraviidnkav opBd atmd 10 PeyaAuTepo apiBud @oitnTwy. TEAOG TO
TTPOYPANMa TTaPoUCIAlel TO IOTOYPAUMA VIO TNV KABE £pwTNON OTO OTTOI0 PAIVETAI TO
TTARB0G TWV POITNTWYV TToU dEV TNV ATTAVTNOAVY, KABWG Kal To TTARB0G Twv QOITNTWV
yla KABe pia atrod TIG TTIAOYEG TTOU €ixav yia T CUyKeKpIWévn epwTnon. MNa Tnv opbn
€TTIAOYN N OEIPA TTOU OTTEIKOVICElI TO OXETIKO TTARBOG avaypa@eTal e TO XAPAKTPA +,
EVW Ol UTTOAOITTEG OEIPEG PE TO XOPOAKTHPA -.

EpwTtnon 3

H kAdon Robot avrirpoowTtrelel pia KATnyopia avTIKEINEVWY PoPTTOT. H KAGON
opieTal PEPIKWG Kal XPeIAleTal va CUPTTANpwOei O6TTwg e€nyeital 0Tn OUVEXEIQA.
Katapxdag éva TET0I0 pOUTTOT TOTTOBETEITAI OE £va TETPAYWVIKO TTAEyUa KAl KIVEITAI PE
TUXaio TPOTTO OTTOU O€ KABE onueio o1 EMTPETTEG KIVIOEIG €ival éva BAua Tavw,
KATW, Oe€Ia 1 apioTepd. EmTpdoBeTa, utrdpyouv ol akdAouBol TTEPIOPIoUOI:

o Aev utropei va Trepdoel Eavd atrd KATTOI0 onueio TTou €xel on TTePAocEl.



o Av @T1d0o¢l 0¢ KATTOIO aKPaio onueio Tou TTAEyHaTOG, TOTE OTAPATA KOl BewpeiTal
OTI €€l SpaTTETEVUTEL.

e Av dev utropei va Kivnoei atrd 10 Un-akpaio onueio TTou PpiokeTal eTTEIdN €XEI RON
TTEPAOEl atTd OAa Ta dUVATA CnuEia, TOTE TTOPAPEVEI OTACIUO KAl TTAYIOEUMEVO.

o Av petakivnBei oe onueio Tmou PBpiokeTal KATTOIO AAAO POMTIOT, TOTE YiveTal
oUyKpouon Kal KABE CUYKPOUOUEVO POUTTOT KATOOTPEPETAI, TTAPANEVOVTAG OTO
onueio TNG ouykpouong. To idlo cupPaivel av éva pouTToT €ival oTAOIYO, €iTe
emeid) Opaméteuoe, €ite emedn TayideUTNKE Kal KATTOI0 AAAO  pOUTTOT
ouyKkpoueTal padi Tou.

2UPTTANpwOoTe TNV KAdon Robot.

import java.awt.Color;

public class Robot{
private String name; // 1o évoua toU
private int Gsize; // 10 néyebBog TOU TETIPAYWVLKOU HNAEYHXATOC OTO
// omoio Bploketal

private int xpos; // n x ouvietaypévn tng Teéxoucag 6éong Tou

private int ypos; // n y ouvietaypévn Ing Teéxoucag 6éong Tou

private boolean alive; // gival loviavd; apxlkd rk&Be poundt elival
// lwvtovd

private boolean escaped; // éxelL dpametedoel, dnAadh PBploketol of

// akpalo onuelo TOU MAEYUHXTOQ;

private boolean trapped; // eival nayideupévo;

private int[][] path; // n diLadpoun mou éxel dLovioel, dnAwdn n
// aroAouBla TwV OUVIETAYHEVOV TV onuelwv
// amd 1o omola &xel meploel — TO APXLKO
// onueio divertal otnv mpdtn oceLpd Tou path
// roat 10 TPéXOoV onuelo mou PBploketol
// dilvetal otnv oeLpd plen-1 tou path

private int plen; // 10 uAkoCg TNG BEXPL TOPA dLASPOUNG TOU

private Color col; // 1o XpOdua Tou, TO Omoio mopdyeTol TuXoia oAA&

// mpémel va gival cupBatd pe 1o &dompo (WHITE)

// O povad LkOC KATACKEUNOTNG AapRdvel 1o dvoua ToUu pounmdt Kol TLCQ
// ouviteToaypuéveg Tng oPXLKAC Tou Bféong, KaBOC KoL 1o péyebog TOU
// TMAEyuaTOC KoL apXLlkomolel avdioya T OXeTLRA medla tou poumdt.
// Mévo Cwvtavd poundt xatooxkeudlovial. NA OPIZOEI

public Robot (String n, int x, int y, int size) {
}

// Elval lovtoavd;
public boolean isAlive () {return alive;}

// Exel dpometelGoel;
public boolean hasEscaped() {return escaped;}

// Elvol moyldeupévo;
public boolean isTrapped() {return trapped;}

// To poumdt KATAOTPEPETAL
public void destroyed () {
alive = false;

}



// Emiotpéeel tnv Tpéxouca Bféon tou poumdt. NA OPIZEEI
public int[] getPos () {

}
// Emiotpéeel Tnv apxLlky 6éon tou poumdt. NA OPIZEEI
public int[] getStart () {

}

// Exel ocuykpouoOel pe 10 €tepo poumdt r; NA OPIZEEI
public boolean collides (Robot r) {

// E&v xot egpbdboov umopel, dniadn eivoal {oviavd, dev éxel dpameTeloel
// A dev gilval moayldeupévo, petarkiveitol pe tuxoio tpdmo KAt

// éva BAua ce onuelio amd to omnolo dev éxel favamepdost. H pébodocg
// Tpomomotlel avddoyo ta emnpealdueva medlo Kol €mloTpépel true gdv
// n petaxkivnon oe k&molLo véo onueio ATAV €QLKIN, dLAPOPET LKA

// eniotpépel false. NA OPIZGEI

public boolean move () {

}

// H mapouciaon tou poundt. H Asgitoupyla tng pnebddou diLapalivetal oto
// mio rK&Tw mapddelyuo XPRong Tou mpoypdupato¢ RandomRobots to omolo
// eilval client 1tng¢ Robot. NA OPIZGEI

public String toString() {

}

// Bonbntixkéc pebddouc via 1n ewrtelvoétnta (lum) xrol oupPfoatdinto
// (compatible) 3800 Ypwpdtev

private static double lum(Color c) {
int r = c.getRed();
int g = c.getGreen();
int b = c.getBlue();
return .299*r + .587*g + .114*Db;

private static boolean compatible (Color a, Color b) {
return Math.abs (lum(a) - lum(b)) >= 128.0;

}

}

To mpdypappa RandomRobots.java, n karaokeur) Tou OTToioU OEV_a@OpPd Tnv
TTapoUuoca epwTtnon, onuioupyei Sedopévo aplBud popttdét (10 oto MO KATW
TTapadeiypa) oe 6edopuévou peyEBoug TTAEyua (20 x 20 0TO M0 KATW TTAPAdEIYHA), Kal
a@ou Ta TTOPOUCIACEl OTTWG apPXIKA gu@avifovtal, dIOdOXIKA Ta KIVEN PEXPIG OTOU
Kavéva va unv PTropei va kivnBei kai étav yivel autd Trapouciddel Tnv TEAIKH) KaTaAngn
TOoUu K&Be popuTTOT. APXIKA TO KABE pouTTéT ToTToBETEITON OE SlaQOPETIKA BEon. To TTIo
KATW TTaPAdEIyUa XPriong Tou TTPoypAuNaTog eTTIOEIKVUEI TN AgIToupyia TNG ueBOGdoU
toString():



$java RandomRobots 10 20
ROBOTS AT INITIAL STATE

Robot RO is positioned at
The robot is alive
Robot R1 is positioned at
The robot is alive
Robot R2 is positioned at
The robot is alive
Robot R3 is positioned at
The robot is alive and
Robot R4 is positioned at
The robot is alive
Robot R5 is positioned at
The robot is alive
Robot R6 is positioned at
The robot is alive
Robot R7 is positioned at
The robot is alive
Robot R8 is positioned at
The robot is alive
Robot R9 is positioned at
The robot is alive and

ROBOTS AT FINAL STATE

Robot RO is positioned at
The robot is

It has moved as follows:

(18,7)

(11,14)

(15,19)

(5,0)

has escaped

(17,10)

(8,3)

(12, 4)

(14,5)

(10, 4)

(0,0)

has escaped

(17,0)

alive and has escaped

- From position (18,7) to position (18,6)
- From position (18,6) to position (17,6)
- From position (17,6) to position (16,6)
- From position (16,6) to position (15,6)
- From position (15,6) to position (15,5)
- From position (15,5) to position (15,4)
- From position (15,4) to position (14,4)
- From position (14,4) to position (14,3)
- From position (14,3) to position (14,2)
- From position (14,2) to position (14,1)
- From position (14,1) to position (15,1)
- From position (15,1) to position (15,2)
- From position (15,2) to position (16,2)
- From position (16,2) to position (17,2)
- From position (17,2) to position (17,1)
- From position (17,1) to position (17,0)

Robot R1 is positioned at (5,15)

The robot is alive but is trapped

It has moved as follows:
- From position (11,14) to position (10,14)
- From position (10,14) to position (10,13)



to position

- From position ) (
11,13) to position (11,12)
) (

) (

- From position

(
(

- From position (11,12) to position (10,12)
- From position (10,12) to position (9,12)
- From position (9,12) to position (8,12)
- From position (8,12) to position (8,13)
- From position (8,13) to position (9,13)
- From position (9,13) to position (9,14)
- From position (9,14) to position (8,14)
- From position (8,14) to position (8,15)
- From position (8,15) to position (7,15)
- From position (7,15) to position (7,14)
- From position (7,14) to position (6,14)
- From position (6,14) to position (6,15)
- From position (6,15) to position (6,16)
- From position (6,16) to position (5,16)
- From position (5,16) to position (4,16)
- From position (4,16) to position (4,15)
- From position (4,15) to position (4,14)
- From position (4,14) to position (5,14)
- From position (5,14) to position (5,15)

Robot R2 is positioned at (15,20)
The robot is alive and has escaped
It has moved as follows:
- From position (15,19) to position (15,20)

Robot R3 is positioned at (5,0)
The robot is alive and has escaped

Robot R4 is positioned at (14,0)

The robot is alive and has escaped

It has moved as follows:
- From position (17,10) to position (16,10)
- From position (16,10) to position (16,9)

- From position (16,9) to position (17,9)
- From position (17,9) to position (17,8
- From position (17,8) to position (16,8
- From position (16,8) to position (15,8
- From position (15,8) to position (15,7
- From position (15,7) to position (15,6
- From position (15,6) to position (14,6

to position (14,5

(
(
( (
( (
( (
( (
( (
( (
( (
- From position (14,6 (
( to position (14,4
( (
( (
( (
( (
( (
( (
( (
( (

- From position (14,5

- From position (14,4) to position (13,4
- From position (13,4) to position (13,3
- From position (13,3) to position (13,2
- From position (13,2) to position (12,2
- From position (12,2) to position (12,1
- From position (12,1) to position (13,1
- From position (13,1) to position (14,1
- From position (14,1) to position (14,0

Robot R5 is positioned at (8,0)
The robot is alive and has escaped
It has moved as follows:
- From position (8,3) to position
- From position (7,3) to position
- From position (7,2) to position
(8,2)
(8,1)

~

~

- From position to position
- From position to position

~

~
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Robot R6 is positioned at (10,7)

The robot is
It has moved
- From
- From
- From
- From
- From
- From
- From

dead

as follows:

position (12,4) to position (12,5
position (12,5) to position (12,6
position (12,6) to position (12,7

( ) ( )
( ) ( )
( ) ( )
position (12,7) to position (11,7)
( ) ( )
( ) ( )
( ) ( )

Robot R7 is positioned at (11,0)

The robot is
It has moved
- From
- From
- From
- From
- From
- From
- From
- From

position (11,7) to position (11,8
position (11,8) to position (10,8
position (10,8) to position (10,7
alive and has escaped
as follows:
position (14,5) to position (13,5)
position (13,5) to position (12,5)
position (12,5) to position (12,4)
position (12,4) to position (12,3)
position (12,3) to position (11, 3)
( ) ( )
( ) ( )
( ) ( )

Robot R8 is positioned at (10,7)

The robot is
It has moved
- From
- From
- From
- From
- From
- From
- From

position (11,3) to position (11,2
position (11,2) to position (11,1
position (11,1) to position (11,0
dead

as follows:

position (10,4) to position (11,4
position (11,4) to position (12,4
position (12,4) to position (12,5

( ) ( )
( ) ( )
( ) ( )
position (12,5) to position (11,5)
( ) ( )
( ) ( )
( ) ( )

position (11,5) to position (11,6
position (11,6) to position (10,6
position (10,6) to position (10,7

Robot R9 is positioned at (0,0)

The robot is

alive and has escaped

TEAOZ EPQTHZEQN
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XQPOZ AMNMANTHZEQN

OVOMATETTWVUHO DOITNTH: ------mmmm o m oo oo
TauTdTNTA: - m oo -
YITOY PO == mmmmm o o oo oo e oo

EpwTtioeig Movadeg

Epwtnon 1

EpwTtnon 2

Epwtnon 3

20voAo Movdadwv

MNoaparnpiRosic AIDATKOVTA
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Atravinon otnv Epwtnon 1
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(Tuxov ouvéxela oTnv amrdavrnon Tng Epwrtnong 1)
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(Tuxév ouvéxela otnv amravrnon Tng Epwrtnong 1)
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Atravinon otnv Epwtnon 2
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(Tuxov ouvéxela oTnv amrdavrnon Tng Epwrtnong 2)
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(Tuxév ouvéxela otnv amravrnon Tng Epwtnong 2)
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Atravinon otnv Epwtnon 3
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(Tuxov ouvéxela oTnv amrdavrnon Tng Epwrtnong 3)
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(Tuxov ouvéxela oTnv amravrnon Tng Epwrtnong 3)
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EmimrpooBeTo UAAO (Yia CUNTTARpWON atravTnong f Tpoxeipo)
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EmimrpooBeTo UAAO (Yia CUNTTARpWON atravTnong f Tpoxeipo)
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EmimrpooBeTo UAAO (Yia CUNTTARpWON atravTnong f Tpoxeipo)
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EmimrpooBeTo UAAO (Yia CUNTTARpWON atravTnong f Tpoxeipo)

TEAOZ EZETAZTIKOY AOKIMIOY
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