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Hepiinyn

XKomdg TNG TOPOVGOG TTVYLUKNG EpYACiog EIvoL 1) TPOYPOUUOTIGTIKY] TPOCOUOIMGT) EVOG
TOAVTPAKTOPIKOD GLOTHUATOC ETIAVONG ToV TtpoPAnuatog Tileworld oe yAdooa C. Emmiéov, n cvAloyn
OTOTIOTIKOV GTOLXEIMV TPOG €EETAGN TNG GLUTEPLPOPAS TOV TPAKTOPOV LEGH OALNYNG CLYKEKPIUEV®V
HETOPANTOV.

AEEELY KAEIAIA: Tileworld, zpdxropag C, molvmpokropiko abotnua

Ieprppopn mpofinpatog

‘Ecto évag memepacpévog dlakpttoc ydpoc. Kabe puépog tov ydpov awtov umopei va givan kevo (M
d1édpopog), ToOPAo, TPHTO T EUTO10. TOV KOGLO AVTO VILAPYOVY TPAKTOPES, EVEPYOVOES OVIOTNTES ONANON,
ot omoiec OAANAETIOPOVV pe TOV KOGHO. ME SUVOTOTNTO TPOOTTIKNG TEGGAPMOV KaTELOIVGE®V (TAvm, KAT®,
aplotepd, 6e€1d) evromilovv ta ToOPAa, Ta Taipvouy Kot Tpocmadovy apol Bpovv kdmoto TpHTA VL TNV
yepioovv pe va amr ovTd, ATOPELYOVTOS To EUTASLN GTN SLOOPOLT TOVG.

[poontukéc:

e To mepiparrov tov Tileworld givar dvvapukd: Eekva o€ pia Toyoio YEVVNUEVT] KOTAGTOGT Kot
petafaAAeTal pe TNy TaPodo Tov Xpovov cg dlakpitd Prpata, Kabdg sppavifovral kot e&apavifovrot
toyaio kevd. O mpoypoppatioths Tov TEPPAALoVTOg umopel va. 0E6EL S10¢popeg TapPaAUETPOLS (TN
ovyvoOTTa EPEAVIONT/EEAPAVIONS TOV KEVAOV, TOOPAOV Kol EUTOdImV).

o H amddoon evog mpditopa petpiétor tpéyxoviag to mepPaiiov yia Eva Tpokabopiouévo aptopd
BnudTov Kot LETpOVTOS TOV 0plOUd TV KEVOV TOV KOTAUPEPVEL VO YEUIGEL O TPAKTOPOS GTO OLAGTN LA
avto. H amddoomn tov mpdxtopa o1 d1dpkela piag ektéleonc I opileton og:

u(r) = #holes filled _in _r
#holes_appeared _in _r

e  To anotédeopa givan pia amddoomn oto ddotua [0,1] 6mov O = o TpdkTopagdev Katdpepe vo.
vepioet kopio tpdma kot 1= o TpdktopagyEépuioe KaOe KeVO TOV ELPAVIGTNKE.
e O mpdKTOpES UTOPEL VAL EMKOVOVOVV LETAED TOVG 1 OYL.

e H svaioOnoio tov Tpaktopmv oTIG GAAAYES TOV KOGHOV VoL Lo EVOLOQEPOVCH TPOOTTIKY (OC TPOG
10 1660 LEVLEIS etvat. [ Tapdderypa, av Bempeitor oNUOVTIKO aTd TOV TPOYPOULATIGTH TPOTIUNON
oTo £yy0TEPO TOVPAN KOl O TPAKTOPOS EMAEEEL KATO10 VEOEUPAVIGHEY KOVTIVOTEPO TOVPAO O aWTd
7oV apykd vopilel 6Tt Tov KOAVTTEL, Bempeitan EvEVNG EVEPYELQL.



Zytyuoto viomoinong

Hepunntika

Movtelomoinon kot SlKPITonoinocT Tov KOGHOoV

Kpuipila evpeong aviikeévov (eyyvtnta, mpoofaciudtyo kAx)
Emkowovia tpaktopwov

PyOion evoicOnoiog og oAhayég

YuvOnKeg TEPULATIOLOD

Evpeon povoratiod mpog ta avrikeipeva

E&étaon «oakdv» vronepintdcemy (1. y Aryotepo todfla amd tpimes)
SVYYPOVICUOG — aVOYN TPOYPAUUATOS Y10 TAVTOYPOVO TPEEILO TPOUKTOPMV
KOl TPAKTOP®V — KOGLOV

Yiomoinon avaivtixa

O KOGNOG onoteieitar amd Evav mivaka akepaimv didotacng M X N, ot onoieg kabopilovrar and
HOKPOEVTOAEG TIPLV TN LETAYADTTIOT|, OOV YPNGULOTOLOVLE!

- 0 ywuto 014dpopo

- 1 yiota ToOPA

- 2 yuuto eUmoo

- 3 Y10 TIG TPUTEG

- 4 Yo TIG YEUIOUEVEG TPUTES
- 8 yuutn B¢om tov TpdkTopa

ApYIKOTOLEITOL KATA TPOOIPEST] TOV YPNOTN OTATIKE, UE AVAAOYN GLVEPTNOT OOV PaAivOVTOL LE UT-
EMOVOANTTIKO TPOTO 01 GLVIETAYUEVES Y10 OAOL TO GTOLYElD TANV TNG BE0MG TOL TPAKTOPQ TTOL TiBETAL GE
GAAO TUMUO TOV TTPOYPAUUATOS Kot TOV d10dpouov (€€ optopod apyikd oA ta ototyeio Oempolvrol
14 dpopog).

[Ma edpeom endpevng TpLTOC 1 TOVPAOL ¥PNCLOTOLEITAL GLVAPTNON OATEPACT|G TOV KOGLOL TOL

EMGTPEPEL TO TPMOTO J1ABEGIUO GTOLYETD.

O ko6cpog aArdlel wg e€ng. Koaeitar o cuvaptnomn, mov TpéYel TApAAANAQ e TOVG TPAKTOPES Y10
OLYKEKPIUEVO aplBpd popdv mov Tpokabopilovtotl amd To ¥pNot, amopacilel Tuyaia pio amd TETEPAGUEVO
mAn00¢ evepyeldv. Tvykekpiuévo epeavion/eEapavion to0PAOV, TPOTOG KoL EUTOSIOV Ko Kapio eVEPYELQL.

11 ovvéyela PpioKeTol TO TPOTO d100EGIUO GTOLYELD TOL UTOPEL VoL TNV VTTOoTEl (TOVPAO av 1
evépyela ivar eEapavion TovPAOV) Ko 1 EVEPYELD eKTEAEiTaL av givar duvatd. To tedevtaio eEaptdTon and To
av €yel TpoAdPet o/ot TPAKTOPOC/TPAKTOPES VO AALOLDGEL TPV TOV KOGHO, dNAadN OEHa GuyYpOVIG LoD
HETOED TV dVO OVTOTHTMV.

O Tl?p(’lKTO POC, d0d€tel Eva ovoyVmPLOTIKO Y10, VoL YIVETOL QAVEPD TTO10G TPEXEL KAOE POPA Ko TN
Babuoroyia Tov. Yrapyovv dvo LovodldoTotol TivaKes akePOimV Yo TO KaBEva pikovg icov e tov aplfuod
TOV TPAKTOP®V.

Kabe popa tpéyet poévo €vog mpaxktopac 6To CUGTNUO O OTTOI0C KAEWMVEL TOLG LITOAOITOVS GE VOV
dadIKd onpatoPOPo, Yo va eEaAePBOLV avemBHUNTES GLVONKES avTay®VIGHOV. O TPAKTOPOS YAYVEL Y10 TO
TPAOTO O1BEGILO TOVPAO GTOV KOGUO, KIVEITOL TPOG avTd Ko TO Talipvel amd v B€om tov. Akorovbwmg,



Kiveitan Tpog v mpd evpebeica tpuma Kot ™ yepilel. Av de Bpet kbmota TpHma, To TOVPAO KOTAGTPEPETOL
Extedeitar 660 vdpyovv dabéoipo TovpAa 1 TpHTEG 6TO GVOTNLLOL

H Kf\’i](ﬂ] TOV TCp(lKTOp(I amoteAel amd udvn g éva TpoPinua (PA. exilvon Aafupiviov 1
maze solving). Eifiotovo ypnoitomolovvtol cuyKeKPIUEVOL adyoptOpot yio avth Hetaéd Tmv 0Toimv ot
Wall follower, Pledge, Timaux, Dead-end filling xoShortest path. QieAevtaior epmepiéyovv TeyviKég
oA avalntmong (DFS, BFS, A* k\3. To cuykekpiuévo tpdypappa £yve pe tov BFS, o omoiockdvet
T €ENG Prinata.

- Balet tov kéOe ko6pupo mpog eEftaon oe o otoifa (1§ ororadnmote LIFO doun, ev mpokeiuéve otnv
KEQOAN piag ovpdc). Adglo, ovpa 1oodvvapel pe advvapio evpeong AHonG.

- Tov Byadet amd v ovpd yio e&€taom. Av givar Abon tov Kpatdet, ov Oyt Baletl Ta modid Tov otV
ovpd (avalitnon kard midrog). Ev mpokeiuévem, av (X, Y) eivorto teTpdymvo mov BpiokeTol 0 TpaKTopag
tomofetovvrat Ta (X-1,Y) , (X,y-1), (x+1,y), (x+1, y+1) gpdcogivar £ykvpa TETPAYOVA TOL THVOKO-KOGHOV.

- Kabe kopPog mov e€etdleran tomobeteiton oto ovvoro closure wote npdtayivetan ELeYy0G eV
vrdpyel eKel. Av 01, 0 adlyoplOLOG S1ATPEXETAL AT TV OPYT).

O GDVTOVIG}lég TOV TAPATAVE® EVEPYELDV, YiveTan G ENG. Apyikonoteitat 0 KOGUOG,
TomoHETOVVTOL O1 TPAKTOPEG Kol HOTEPA TPEYOLV MG VIHOTO Lol LE TN CLVAPTNOT| TLYOLOTOINGTG TOV
Koopov. Avti cvvifog extelel TpmdTa optopéves (cuvnbéotepa io 1 dVO) EVEPYELES TTPLV OL TPAKTOPES
apyicovv. O k6opog teppatilel v {on tov Votepa omd TPokaBoPIGUEVO aplOUd EVEPYEIDV KOl O TPAKTOPAG
otav €£0pavIoTOVY o TOOPAN 1) Ol TPUTEC,



Hapaooyés
o O TPAKTOPOS HUTOopel Vo TEPTATAEL KOt TAV® ard TOVPAL YOPIg Vo To LETAKIVEL

e O mpdKTOopOg 0V EMKOWVOVEL KABOAOL LLE TOVE VTTOAOUTOVS KOl O)L AUEGH TOVAAYLOTOV LE TO
nepifdriov kot Tov kéopo. Baciletar og Aoelg tomov brute-force apotemidéyel mévro Ty npdT™
olBéoun evépyeta.

e O1 TpaKTopeg TOTOOETOVVTAL LE GLYKEKPLUEVO TPOTO GTOV KOGUO, XAPLY anAoDoTELoNG (Yo
tomobétnon oAV pe Ppoyo emavainymg). O mpmdtog ot 0éom (2,1) katol exdpevol Evo
tetphymvo dyoviog ( (3,2) , (4,3), ... ). [lpéneva AapPdvetar uépiuva dote 0 TEAEVTAIOC
TPAKTOPOS Vo UnV EEmePVA TOL OPLOL TOV TVOKO — KOGLLOV.

e Omo10dNTTOTE AAAXYT TOV KOGHOV EMNPEQLEL TIG EVEPYELEG TOV TTPAKTOPA OGO aLTOG TPEYEL. Ot
peTémeLTa aAAaYES Oev £XOVV VO L.

e Q¢ popto opileTor To EAAYIOTO TV TOVPA®V 1] TOV TPLTAOV Ol TOV Op. TOV TPAKTOPWV.

e H aAlayn apiBuod tpundv 6to cvotnuo aALALEL TOV TOPOVOUOGTH 0T cuvapTnon Pabuoroyiog Tov
TPAKTOPA, EPOGOV VTLAPYOLV akOLO TOVPAL (Gav adENCN TOV EVIALUKTIK®V 1) €V LEPEL TOV POPTOL
TOV TPAKTOPQL).

e To dBpoioua Babroroyidv tov Tpaktdpwv oev mpénel eivar amoportitog 1. [Namapadetypo av 3
npaxtopeg teAeimaay ) {on Toug yepilovtog woapbueg Tpines (€otm 2 o kabévac and 8 cuvolikd)
Ba éxovv GOpotopo 2/8+2/8+2/8 = 0,75. Asvag tétaptog dev mpordfel va yepioet tn pio and Tig 2
EVAMOUEIVOCEG TPUTES 1] EUPOVIOTEL TPiTN TPOTTA GTO GVGTNHO EVD VTTAPYOLY TOVPAa, 1 Padpoioyia
tov Oa givan 1/7=0,141 Apa. 10 cvvorlkd abpotopa Ba givar 0,891 < 1.

e X1 cuvaptnon kabe mpaktopa el On pikpn kabvotépnon (SmAdg Bpdyog) yia vo givotl HeTpioLoL
01 VIO KAVOVIKEG cLVONKES Uikpol ¥pdVOL TOV amottovVTaL Yo OlEKTEPUimOT TG epyaciog KaOe
TPAKTOPAL.

o [TopdTL XPNOUOTOOVVTAL OPKETE YEVVITPLEG TUYXOU®V aplBu®V, 1 EKBacT TOL TPOYPAUNATOS Elval
oYedOV M 1010, AOY® TNG YELOOTLYOATNTOG.

o H nemepacpévn ypovikn 014pKeLo TOL TPOYPAUUATOS S10GQAAILETOL LE UN-EMOVATOTODETN L0
ToOPAA, TEMEPACUEVO aPlOUO EVEPYEIDV KOGLOV Kot VTTapén TEPUOTIKNG GLVONKNG GTOV TPAKTOPAL.

e H ygruopévn tpima Aettovpyei mpocmpva kot o¢ 0Eom mpdxtopa, yrotin avaltnon yio v eTOUeVN
evépyela (N N apykn B€om ¢ véag dadpoung amd tov BES) éxetovt og apyn.

e XAaptv amAoVGTEVOTG GTOVS YPOVOLGS dlekTepaimong, Bempove 6TL OAOL 01 TPAKTOPES UTAIVOLV GTO
ocvotnua v otyun 0.

o Ot exteréoelg aplpodvtar katd avEoVGa GEPE GLVAPTHGEL TOL aPLBUOD TPAKTOPWV TOV
GUUUETEXOVV G OVTEG.

® Ydpyet avtayoviopdg HeTalld TV TPoKTOpmV e KATO100G €€ VTMV VO LEVOLV OVEVEPYOL GE KATOLES
ekteléoelg, kabmg dev Oa TpoAdpovy (Adym Tov KAEWBMOUATOS KOl TOV TAVTOXPOVOL TPEEILOTOg TOV
KOGLOV) VO SIEKTEPUDCOVY KATOLEG EVEPYELEG. AVAUEVETAL TO TOGOGTO TOVG VO QLEAVEL AVALOYOL LLE
T0 GLVOAKO apBud mpoaktopwv. Ev pépet deiktn avevepydv (M kat' axpifelav 1copeptopon tov
(QOPTOL) TPAKTOP®V OTOTELOVV 1) SLAGTOPE KL 1] TUTIKN aokAon TG Babpoloyiog.



e Ot pécot 6pot Kot to, GALN GTOTIGTIKG TPOKVTTOVY OO TO GUVOAO TMV EKTEAEGEDV OVA EKOOY).



AvolvTikd cy0l10.6UEVOS KMDOIKOG

agent.h

#include <stdio.h>
#include <math.h>
#include <stdlib.h>

#include "tileworld.h"
void ag_init();
intis_filled(int i,int j);

void *agent(struct coord *dimz)

agent.c

[*Arxeio synarthsewn praktora*/

#include <pthread.h> /* POSIX Threads */
#include <stdio.h>

#include <stdlib.h>

#include "tileworld.h"

#include "mybfs.h"

#include "queue.h"

#include <time.h>



struct coord dims;

int has_brick; // O : praktoras den exei touvlo, 1: exei

int holess|AGENTS]; // Ari8mos trypwn pou gemise o p raktoras (gia to score)

float ag_score[AGENTS];

clock_t start,end;

double total; /IGia ektypwsh score tou praktora

/I Shmatoforos pou prostateuei tis energeies tou pra ktora

pthread_mutex_t mutex=PTHREAD_MUTEX_INITIALIZER;

int j;
void ag_init()
{

/ *O praktoras arxika den exei touvlo, to score tou einai mhden kai oi gemates
trypes mhden*/

has_brick = 0;
ag_score[ag_id]=(float)0;

holess[ag_id]=0;

void *agent(struct id_coord *dimz)
{
[*syntetagmenes arxikhs & telikhs 8eshs :
a)praktora b)touvlou c)trypas opou 8a mpe i*/
int x_init,y_init, mid_x,mid_y, final_x.final_y;

inti,ag_id;

/*mesh diadromhs(mid)h euresh touvlou, telos(final) h trypa opws ep
BFS*/

10

istrefontai apo



struct coord mid,final;

X_init=dimz->x;y_init=dimz->y;ag_id=dimz->id;

ag_init();

start = clock();

//Oso yparxoun trypes
while(count_data(HOLE) && count_data(BRICK))

{
sleep(random()%AGENTS);

pthread_mutex_lock(&mutex);

[*Metavash se touvlo - teleutaio orisma 0 giati de n psaxnoume gia
trypes*/

mid=return_data(BRICK);

my_bfs(ag_id,x_init,y_init,mid.x,mid.y,0);

/ISe periptwsh kakou sygxronismou psakse gia neo t ouvlo
if(board[mid.x][mid.y]'=BRICK)

{pthread_mutex_unlock(&mutex);continue;}

else
{
/IO praktoras "shkwnei" to touvlo...
has_brick=1;
/1...kai to kommati diadromou tou touvlou periexe i auton...

board[mid.x][mid.y]=AGNT_POS;

printf("(AG-%d) : Brick (%d,%d)",ag_id,mid.x,mid. y);
/l...enw to prohgoumeno ginetai diadromos
board[x_init][y_init}=BLOCK;

final= return_data(HOLE);

11



/*An den yparxei dia8esimh trypa katastrefetai to touvlo (gia th syn8hkh

termatismou)*/

if(final.x==-5)

{

else

/[Eisagwgh ka8ysterhshs gia na einai metrhsimoi oi

printf(" destroyed\n®);
//kai ase tous allous praktores na perasoun any

pthread_mutex_unlock(&mutex);continue;

//Metavash se trypa
my_bfs(ag_id,mid.x,mid.y,final.x,final.y,1);
/IO praktoras efyge apo kei pou htan
board[mid.x][mid.y]=BLOCK;

printf(" at (%d,%d)" final.x,final.y);

//kai phge sth gemath trypa
board]final.x][final.y]=FILLED;
ag_scoref[ag_id]++;holess[ag_id]++;
has_brick=0;

printf(" ,%d/%d totally\n\n",holess[ag_id],init_

//H arxikh 8esh tou praktora gia thn epomenh ana
x_init=final.x;y_init=final.y;

pthread_mutex_unlock(&mutex);

for(i=0;i<4000;i++){for(j=0;j<3000;j++){}}

end = clock();

12
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xronoi twn praktorwn



/*Xronos se xtypous rologiou, diairesh gia stroggylopoihsh se logika
megalous ari8mous (taksh mege8ous monadas)*/

total = ((double)( end - start ))/20000;

printf("\n\t---(AG-%d) time
:%.2f \tScore:%.3f\t\n\n",ag_id,total,ag_score[ag_id]/init_holes);

}

mybfs.h

#include <stdio.h>
#include <stdlib.h>
#include <math.h>

#include "queue.h"

struct QueueValue {

int x;

inty;

}dims1;

Queue *front; /*to metwpo anazhthshs*/
struct QueueValue closure[50];

int find_holes;

void init_closure(); /*arxikopoihsh tou synolou closure*/

int is_on_closure(int x1,int y1); /*anazhthsh an to stoixeio me syntetagmenes
x1,y1 anhkei ston pinaka*/

13



void put_chld(int x_chld,int y_chld); [*perasma do8entos komvou sto metwpo*/
int check_children(int x,int y); /*elegxos gia yparkto index*/

struct QueueValue put_children(int x,int y,int search_holes); /*eisagwgh twn
paidiwn sto front*/

void my_bfs(int iid,int init_x,int init_y,int final_x,int final_y,int data);
/*ylopoihsh tou bfs me perasma arxikhs kai telikhs 8eshs*/

mybfs.c

[*Ylopoihsh tou algori8mou BFS */
#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include "queue.h"
#include "mybfs.h"

#include "tileworld.h"
int clos_ind; /*deikths gia ton pinaka closure*/
int prev_x,prev_y; /*voh8htikes gia bfs*/

void init_closure()

{
clos_ind=0;
int i
for(i=0;i<50;i++)
{closure[i].x=-20;closure[i].y=-20;}
}

14



intis_on_closure(int x1,int y1)

{
inti;
for(i=0;i<50;i++)
{
if((closure[i].x==x1)&&(closure[i].y==y1))
{return 1;}
}
return -1;
}

int check_children(int x,int y)

{
return((x>=0)&&(X<M)&&(y>=0)&&(y<N));

void put_chld(int x_chld,int y_chld)

{
dims1 = (struct QueueValue *)malloc(sizeof(struct QueueValue));
dims1->x=x_chld;dims1->y=y chid;
queue_push_head(front,dims1);

}

struct QueueValue put_children(int x,int y,int search_holes)

{

struct QueueValue ret_val,*tmp;

[lyparkto index && oxi empodio
if(check_children(x-1,y))

15



{ /Iperpathma panw apo diadromo kai touvla
if((board[x-1][y]==BLOCK)||(board[x-1][y]==BRICK))
{put_chld(x-1,y);}

if((search_holes ==BRICK)&&(board[x-1][y]==HOLE))
{put_chld(x-1,y);}

if(check_children(x+1,y))

{
if(board[x+1][y]==BLOCK)||(board[x+1][y]==BRICK))
{put_chld(x+1,y);}
if((search_holes ==BRICK)&&(board[x+1][y]==HOLE))
{put_chld(x+1,y);}

}

if(check_children(x,y-1))

{
if((board[x][y-1]==BLOCK)||(board[x][y-1]==BRICK))
{put_chld(x,y-1);}
if((search_holes ==BRICK)&&(board[x][y-1]==HOLE))
{put_chld(x,y-1);}

}

if(check_children(x,y+1))

{
if((board[x][y+1]==BLOCK)||(board[x][y+1]==BRICK))

{put_chld(x,y+1);}

if((search_holes ==BRICK)&&(board[x][y+1]==HOLE))

16



{put_chld(x,y+1);}

void my_bfs(int iid,int init_x,int init_y,int final_x,int final_y,int
search_holes)

{
struct QueueValue *dims1_ret val;

struct QueueValue *tmp;

int ret_x,ret vy;

inti;

init_closure();

front=queue_new();

//1. Eisagwgh sthn oura

dims1 = (struct QueueValue *)malloc(sizeof(struct QueueValue));
dims1->x=init_x;dims1->y=init_vy;
queue_push_head(front,dims1);

prev_x = init_x;prev_y=init_y;

while(1)
{
if(queue_is_empty(front))
{return;}
/12. Eksagwgh tou prwtou komvou

dimsl_ret val=queue_pop_head(front);

ret_x=dimsl _ret val->x;

ret_y=dimsl1_ret_val->y;

//3.An exei eksetastei hdh des to epomeno

17



if(is_on_closure(ret_x,ret_y)==1)
{continue;}
else
{
/l4a.An vre8ei diadromos o praktoras kineitai

if(board[ret_x][ret_y]==BLOCK)

{

/lkai an hr8e apo kapou, sthn arxikh 8esh tou ginetai
diadromos
if(board[prev_x][prev_y]==AGNT_POS)
{
board[prev_x][prev_y]=BLOCK;

}
board[ret_x][ret_y]=AGNT_POS;

}

//4b. alliws eksetazontai ta paidia tou

else

{
put_children(ret_x,ret_y,search_holes);
closure[clos_ind].x=ret_x;closure[clos_ind].y=ret _vy;
clos_ind++;

}

[*prosomoiwsh kinhshs*/

prev_x=ret_x;prev_y=ret_y;

/[An do8hke lysh adeiazei h closure

if((ret_x==final_x)&&(ret_y==final_y)){init_closure();return;}

}
}
}
gueue.h

/*
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Copyright (c) 2005-2008, Simon Howard

Permission to use, copy, modify, and/or distribute this software
for any purpose with or without fee is hereby granted, provided
that the above copyright notice and this permission notice appear

in all copies.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL
WARRANTIES WITH REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE
AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT, INDIRECT, OR

CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN

CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

*

/**

* @file queue.h

*

* @brief Double-ended queue.

*

* A double ended queue stores a list of values in order. New values

* can be added and removed from either end of the queue.

*

* To create a new queue, use @ref queue_new. To destroy a queue, use
* @ref queue_free.

*

* To add values to a queue, use @ref queue_push_head and

* @ref queue_push_tail.
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*

* To read values from the ends of a queue, use @ref queue_pop_head
*and @ref queue_pop_tail. To examine the ends without removing values

* from the queue, use @ref queue_peek _head and @ref queue_peek_tail.

*

*/

#ifndef ALGORITHM_QUEUE_H
#define ALGORITHM_QUEUE_H

#ifdef __ cplusplus
extern "C" {

#endif

/**

* A double-ended queue.

*

typedef struct _Queue Queue;

/**

* A value stored in a @ref Queue.

*/

typedef void *QueueValue;

/**
* A null @ref QueueValue.

*

#define QUEUE_NULL ((void *) 0)
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/**

* Create a new double-ended queue.

*

* @return A new queue, or NULL if it was not possible to allocate
* the memory.
*/

Queue *queue_new(void);

/**

* Destroy a queue.

*

* @param queue  The queue to destroy.

*

void queue_free(Queue *queue);

/**

* Add a value to the head of a queue.

*

* @param queue  The queue.

* @param data The value to add.

* @return Non-zero if the value was added successfully, or zero
* if it was not possible to allocate the memory for the

* new entry.

*

int queue_push_head(Queue *queue, QueueValue data);

/**

* Remove a value from the head of a queue.

*
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* @param queue  The queue.

* @return Value that was at the head of the queue, or
* @ref QUEUE_NULL if the queue is empty.
*/

QueueValue queue_pop_head(Queue *queue);

/**

* Read value from the head of a queue, without removing it from

* the queue.

*

* @param queue  The queue.

* @return Value at the head of the queue, or @ref QUEUE_NULL if the
* gueue is empty.
*/

QueueValue queue_peek_head(Queue *queue);

/**

* Add a value to the tail of a queue.
*
* @param queue  The queue.

* @param data The value to add.

* @return Non-zero if the value was added successfully, or zero
* if it was not possible to allocate the memory for the

* new entry.

*

int queue_push_tail(Queue *queue, QueueValue data);

/**

* Remove a value from the tail of a queue.

22



*

* @param queue  The queue.

* @return Value that was at the head of the queue, or
* @ref QUEUE_NULL if the queue is empty.
*/

QueueValue queue_pop_tail(Queue *queue);

/**
* Read a value from the tail of a queue, without removing it from

* the queue.

*

* @param queue  The queue.

* @return Value at the tail of the queue, or QUEUE_NULL if the
* gueue is empty.

*

QueueValue queue_peek_tail(Queue *queue);

/**

* Query if any values are currently in a queue.

*

* @param queue  The queue.

* @return Zero if the queue is not empty, non-zero if the queue
* is empty.
*

int queue_is_empty(Queue *queue);

int howmany(Queue *queue);
#ifdef __ cplusplus
}
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#endif

#endif /* #ifndef ALGORITHM_QUEUE_H */

queue.c

/*

Copyright (¢) 2005-2008, Simon Howard

Permission to use, copy, modify, and/or distribute this software
for any purpose with or without fee is hereby granted, provided
that the above copyright notice and this permission notice appear

in all copies.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL
WARRANTIES WITH REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE
AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT, INDIRECT, OR

CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN

CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

*/

#include <stdlib.h>

#include "queue.h"

/* malloc() / free() testing */

24



#ifdef ALLOC_TESTING
#include "alloc-testing.h"

#endif

/* A double-ended queue */

typedef struct _QueueEntry QueueEntry;

struct _QueueEntry {
QueueValue data;
QueueEntry *prev;

QueueEntry *next;

struct _Queue {
QueueEntry *head;

QueueEntry *tail;

int nofq=0;

Queue *queue_new(void)

{

Queue *queue;

queue = (Queue *) malloc(sizeof(Queue));

if (queue == NULL) {

return NULL;
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queue->head = NULL;

queue->tail = NULL;

return queue;

void queue_free(Queue *queue)
{
[* Empty the queue */
while (queue_is_empty(queue)) {

nofg--;queue_pop_head(queue);

[* Free back the queue */

free(queue);

int queue_push_head(Queue *queue, QueueValue data)

{

QueueEntry *new_entry;

[* Create the new entry and fill in the fields in the structure */

new_entry = malloc(sizeof(QueueEntry));

if (new_entry == NULL) {

return O;

new_entry->data = data;
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new_entry->prev = NULL;

new_entry->next = queue->head;

/* Insert into the queue */

if (queue->head == NULL) {

/* If the queue was previously empty, both the head and tail must

* be pointed at the new entry */

gueue->head = new_entry;

queue->tail = new_entry;

}else {

/* First entry in the list must have prev pointed back to this

* new entry */

gueue->head->prev = new_entry;

/* Only the head must be pointed at the new entry */

gueue->head = new_entry;

}
nofg++;

return 1;

QueueValue queue_pop_head(Queue *queue)

{

QueueEntry *entry;

QueueValue result;
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[* Check the queue is not empty */

if (queue_is_empty(queue)) {

return QUEUE_NULL;

/* Unlink the first entry from the head of the queue */

entry = queue->head,;
result = entry->data;

queue->head = entry->next;

if (queue->head == NULL) {

/* If doing this has unlinked the last entry in the queue, set

* tail to NULL as well. */

queue->tail = NULL;

}else {

/* The new first in the queue has no previous entry */

queue->head->prev = NULL;

[* Free back the queue entry structure */
nofg--;

free(entry);

return result;

28



QueueValue queue_peek_head(Queue *queue)

{
if (queue_is_empty(queue)) {
return QUEUE_NULL;
}else {
return queue->head->data;
}
nofg--;
}

int queue_push_tail(Queue *queue, QueueValue data)

{

QueueEntry *new_entry;

[* Create the new entry and fill in the fields in the structure */

new_entry = malloc(sizeof(QueueEntry));

if (new_entry == NULL) {

return O;

new_entry->data = data;

new_entry->prev = queue->tail;

new_entry->next = NULL,;

/* Insert into the queue tail */

if (queue->tail == NULL) {

/* If the queue was previously empty, both the head and tail must
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* be pointed at the new entry */

gueue->head = new_entry;

gqueue->tail = new_entry;

}else {

/* The current entry at the tail must have next pointed to this

* new entry */

gueue->tail->next = new_entry;

/* Only the tail must be pointed at the new entry */

gqueue->tail = new_entry;

}
nofg++;

return 1;

QueueValue queue_pop_tail(Queue *queue)

{

QueueEntry *entry;

QueueValue result;

[* Check the queue is not empty */

if (queue_is_empty(queue)) {

return QUEUE_NULL;

/* Unlink the first entry from the tail of the queue */
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entry = queue->tail;
gueue->tail = entry->prev;

result = entry->data;

if (queue->tail == NULL) {

/* If doing this has unlinked the last entry in the queue, set

* head to NULL as well. */

queue->head = NULL;

}else {

/* The new entry at the tail has no next entry. */

queue->tail->next = NULL;

[* Free back the queue entry structure */

free(entry);
nofg--;

return result;

QueueValue queue_peek_tail(Queue *queue)

{
if (queue_is_empty(queue)) {
return QUEUE_NULL,;
}else {

return queue->tail->data;
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int queue_is_empty(Queue *queue)

{

return queue->head == NULL;

int howmany(Queue *queue)

{return nofq;}

tileworld.h

#include <stdio.h>

#include <stdlib.h>

#include "queue.h"

#include <pthread.h>

#define M 15

#define N 15

#define AGENTS 9 //ari8mos praktorwn
#define TW_ACTIONS 8 //tyxaies energies allaghs kosmou
#define BLOCK 0

#define BRICK 1

#define OBSTACLE 2

#define HOLE 3

#define FILLED 4

#define AGNT_POS 8

/*

paradoxes:
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a)Statikos kosmos.

b)mh-epanametakinhsima touvla

Symvolizoume me :

0 : "diadromo"
1:touvla

2 : empodia

3 : kena

4: gemismenh trypa

8 : praktora

d)O praktoras arxika DEN mpainei se 8esh me touvlo

O (prwtos) praktoras arxizei sth 8esh (2,1).

*/

/I Struct gia epistrofh apo tis synarthseis pou xreiazetai twn metavlhtwn 8eshs
struct coord{

int x;

inty;

}dims;

struct id_coord{
int x;
inty;
int id;

5
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int board[M][N];

void init_board(); /*arxikopoihsh pinaka*/

int count_data(int dt); /*epistrefei ton ekastote ari8mo twn kenwn*/
int init_holes;

void *randomizer(); /*synarthsh tyxaias allaghs tou kosmou*/
double euclidean_dist(int x,int x_brick,int y,int y_brick);

struct coord return_data(int data);

tileworld.c

#include <stdio.h>
#include <stdlib.h>
#include "queue.h"
#include "tileworld.h"
#include <pthread.h>

int init_holes=-1;

int count_data(int type)

r
inti,j;
int count=0;
for(i=0;i<M;i++)

for(j=0;j<N;j++)
{ if(board[i][j]==type){count++;} }
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}
if(type==HOLE&&init_holes<0){init_holes=count;}
return count;

[*arxikopoihsh pinaka*/
void init_board()
t
inti,j;
for(i=0;i<M;i++)

for(j=0;j<N;j++)
{board[i][j]=0;}

[*touvla*/
board[11][14]=1,;
board[14][10]=1;
board[5][3]=1;
board[4][1]=1;
board[7][3]=1;
board[7][11]=1;
board[11][7]=1;
board[3][3]=1;
board[4][2]=1;
[*board[6][6]=1;
board[1][1]=1;
board[7][22]=1;
board[11][5]=1;
board[14][28]=1;
board[3][25]=1;
board[11][3]=1;
board[12][18]=1;*/

[*kena*/
board[12][21]=3;
board[1][3]=3;
board[3][5]=3;
board[5][9]=3;
board[7][13]=3;
board[13][14]=3;
board[2][3]=3;
board[9][5]=3;
board[4][0]=3;
[*board[13][27]=3;
board[3][1]=3;
board[3][18]=3;
board[5][19]=3;
board[7][23]=3;
board[13][22]=3;
board[2][23]=3;
board[4][28]=3;
board[14][13]=3;
board[13][15]=3;
board[2][2]=3; */

[*empodia*/
board[5][8]=2;



board[11][9]=2;
board[12][6]=2;
board[6][1]=2;
board[14][17]=2;
board[10][8]=2;
board[1][6]=2;
board[8][11]=2;
board[7][4]=2;
board[14][8]=2;
board[20][11]=2;
[*board[8][12]=2;
board[14][15]=2;
board[11][23]=2;
board[12][28]=2;
board[9][15]=2;
board[14][25]=2;
board[13][12]=2;*/

init_holes=count_data(HOLE);
}

/ipthread_mutex_t mt=PTHREAD_MUTEX_INITIALIZER;

/*
energeies tyxaiou kosmou

tipota

emfanish touviou
eksafanish touvlou
emfanish trypas
eksafanish trypas
emfanish empodiou
eksafanish empodiou

ok, wWwNEO

oi emfaniseis/eksfaniseis twn stoixeiwn ginontai sto prwto dia8esimo tetragwno
*/
[*euresh prwtou dia8esimou touvlou,epistrefei tis syntetagmenes tou*/

void show_brick(int x,int y)
{printf("[ TW ]:I appear brick at (%d,%d)\n",x,y);board[x][y]=BRICK;}

void appear_block(int x,int y)
{printf("[ TW ]:I disappear brick at (%d,%d)\n",x,y);board[x][y]=BLOCK;}

void disappear_hole(int x,int y)
{printf("[ TW ]:I disappear hole at (%d,%d)\n",x,y);board[x][y]=BLOCK;}

void show_hole(int x,int y)
{printf("[ TW ]:I appear hole at (%d,%d)\n",x,y);board[x][y]=HOLE;}

void show_obstacle(int x,int y)
{printf("[ TW ]:I appear obstacle at (%d,%d)\n",x,y);board[x][y]|=OBSTACLE;}

void disappear_obstacle(int x,int y)
{printf("[ TW ]:I disappear obstacle at (%d,%d)\n",x,y);board[x][y]=BLOCK;}

struct coord return_data(int data)
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struct coord dims_bir;
dims_br.x=-5;dims_br.y=-5;
int ij;
for(i=0;i<M;i++)
for(j=0;j<N;j++)
{

if(board[i][j]l==data)
{

dims_br.x=i;
dims_br.y=j;
return dims_br;
}
}
}
return dims_br;
}
void *randomizer()
{

int action,sleep_time,rand_cnt;
struct coord found;
inti,j;

for(rand_cnt=0; rand_cnt < TW_ACTIONS; rand_cnt++)

{
/*nea apofash tou tileworld se xrono apo 0 mexri 3 deuterolepta*/
sleep_time=random()%4;

[*epilogh energeias*/
action=random()%?7;
if(action==1)

found=return_data(BLOCK);
if(board[found.x][found.y]==BLOCK)
{show_brick(found.x,found.y);}

}
if(action==2)
found = return_data(BRICK);
if(board[found.x][found.y]==BRICK)
{appear_block(found.x,found.y);}
if(action==3)
found = return_data(BLOCK);
if(board[found.x][found.y]==BLOCK)
{
show_hole(found.x,found.y);
if(count_data(BRICK)>0){init_holes++;}
}
}
if(action==4)
{

found = return_data(HOLE);
if(board[found.x][found.y]==HOLE)
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disappear_hole(found.x,found.y);
if(count_data(BRICK)>0){init_holes--;}

}
}
if(action==5)
found = return_data(BLOCK));
if(board[found.x][found.y]==BLOCK)
{
show_obstacle(found.x,found.y);
}
}
if(action==6)
{
found = return_data(OBSTACLE);
if(board[found.x][found.y]==OBSTACLE)
{
disappear_obstacle(found.x,found.y);
}
}
sleep(sleep_time);
}
}
}

tileworld_tester.c

#include <stdio.h>
#include <math.h>
#include <stdlib.h>
#include <pthread.h>
#include "agent.h"

int main()

struct id_coord *inp[AGENTS];
pthread_t threads|AGENTS+1];
inti;

init_board();

for(i=0;i<AGENTS;i++)
{inp[i]= (struct id_coord *)malloc(sizeof(struct coord));}

[*polypraktoriko systhma: o a' ksekinaei apo to (2,1) kai oi ypoloipoi ana 1 block
diagwniws*/
inp[0]->x=2;inp[0]->y=1;inp[0]->id=0;
for(i=1;i<AGENTS;i++)
{
inp[i]->x=inp[i-1]->x+1;
inp[i]->y=inp[i-1]->y+1;inp[i]->id=inp[i-1]->id+1;
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pthread_create(&threads|AGENTS],NULL,(void *)randomizer,NULL);
sleep(2);

for(i=0;i<AGENTS;i++)

{

}

pthread_join(threads|AGENTS],NULL);
sleep(4);

for(i=0;i<AGENTS;i++)

{

}

pthread_create(&threads[i], NULL,(void *)agent,inp[i]);

pthread_join(threads[i],NULL);

for(i=0;i<AGENTS;i++)
free(inpli]);

}
printf("\n\t\t* * *\n\n");

[Ma peTayAdTTIoN TOL TPOYPAULATOS PN CILOTOLEITOL 1) EVTOAN:

gcc tileworld.c queue.c mybfs.c agent.c tileworld_tester.c -0 ag -Im -Ipthread

KO TO TPOYPOLLLLLOL TPEYEL LE

Jag

2OUTIEPAOCUATA EKTEAECEMY TIPOYPLUUATOS

"Yotepa amd apKeETEG EMUVEKTELEGEIS OPICUEVAOV EKOOYDV LE OALOYT) CUYKEKPIUEVMV
TAPAUETP®V, GLVIYONGOV GUUTEPAGLOTA MG TPOG TI CLUTEPLPOPA TOV TPOYPALLOUTOS KO
Katd tdécov emnpedleton omd avtéc. Kabe ektédeon Tov TpoypAULOTOg EYIVE LE
avakoatevbovon €166d0v og éva .tXt apyeio. Me (AG-i) , 0< | < AGENTS,cuppoAriletor n
evépyela Tov Tpaktopa pe aplouo i, pe [TW] n evépyeta tov kdopov. Omov vanpyav peydieg
OTOKAMGELS OTIC EMAVEKTEAEGELG TOV TPOYPAULATOS, EYIVOV TEPIGGATEPES OO TO HEGO OPO
(mepimov 3).
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Exooyn 1.1:

IMAPAMETPOX TIMH

M 15

N 15

Tovpra 1

Tpomeg 3

Eundow 11

Evépyetec TW 8

(uéyioto)

[TpdrTopec 1

EZ0AOX TIMH
MEéEcoc ypovoc dlekmepaimong 2.3
Awomopd ypdvov dieknepaioong 0.33
Méon BabuoAroyio Tpdxtopo, 1
Awcmopd. faduoroyiog 0
Tomkn anodkAion Pabuoroyiog 0
AbBpoicua fadporoyimv 1
Evepyoi mpaktopec (Babu. > 0) 100%
[Tocootd (un adpavav) evepysiwv 100%

™

Extéleon 1.1a

[ TW ]:l disappear hole at (1,3)
(AG-0) : Brick (11,14) at (3,5) ,1/1 totally

---(AG-0) time :2.00, Score:1.000

[ TW ]:l appear brick at (0,0)

[ TW ]:l appear hole at (0,1)

[ TW ]:l appear brick at (0,2)

[ TW ]:l disappear brick at (0,0)

[ TW ]:l disappear obstacle at (1,6)
[ TW ]:l disappear obstacle at (4,0)
[ TW ]:l appear hole at (0,0)

* % %

Extéleon 1.18

[ TW ]:l disappear hole at (1,3)
(AG-0) : Brick (11,14) at (3,5) ,1/1 totally

---(AG-0) time :2.00,  Score:1.000
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[ TW ]:l appear brick at (0,0)

[ TW ]:l appear hole at (0,1)

[ TW ]:l appear brick at (0,2)

[ TW ]:l disappear brick at (0,0)

[ TW ]:l disappear obstacle at (1,6)
[ TW ]:l disappear obstacle at (4,0)
[ TW ]:l appear hole at (0,0)

* % %

Extéieon 1.1y

[ TW ]:l disappear hole at (1,3)
(AG-0) : Brick (11,14) at (3,5) ,1/1 totally

---(AG-0) time :3.00, Score:1.000

[ TW ]:l appear brick at (0,0)

[ TW ]:l appear hole at (0,1)

[ TW ]:l appear brick at (0,2)

[ TW ]:l disappear brick at (0,0)

[ TW ]:l disappear obstacle at (1,6)
[ TW ]:l disappear obstacle at (4,0)
[ TW ]:l appear hole at (0,0)

* k%

Xoumepdopote: Ilapatnpeitor 6Tt 6T0 povoTpakTOpKd cHOTNUA Le pio TpOTa, £va TOVPAO,
Kol PETPLO apliud eUTOdimV Kol EVEPYELDV O TPAKTOPAS KOl 0 KOGLOS OLOKANPDOVOLY ETITVYMG
TIG £PYAGIEG TOVG

Exéoyn 1.2:
IMHAPAMETPOX TIMH
M 15
N 30
ToOBAa 18
TpOmec 18
Eumoda 15
Evépyetegc TW 5
(uéyioto)

[TpdkTopec 1
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EZ0AOX TIMH
MEécog pdvog dekmepainong 2.5
Awomopd ypdvov dieknepaioong 0.33
Méon Babuoroyio Tpaktopa 1
Awomopd Babuporoyiog 0
Tomn amdxAon faduoroyiog 0
ABpoicua Badporoyidv 1
Evepyol npaktopeg (Badu. > 0) 100%
[Tocooto (un adpavmv) evepysidv |100%

T™W

Extéleon 1.20

[ TW ]:l disappear hole at (1,3)
(AG-0) : Brick (1,1) at (2,3) ,1/17 totally

(AG-0) : Brick (2,2) at (2,23) ,2/17 totally
(AG-0) : Brick (3,3) at (3,1) ,3/17 totally
(AG-0) : Brick (3,25) at (3,5) ,4/17 totally
(AG-0) : Brick (4,1) at (3,18) ,5/17 totally
(AG-0) : Brick (4,2) at (4,0) ,6/17 totally
(AG-0) : Brick (5,3) at (4,28) ,7/17 totally
(AG-0) : Brick (6,6) at (5,9) ,8/17 totally
(AG-0) : Brick (7,3) at (5,19) ,9/17 totally
(AG-0) : Brick (7,11) at (7,13) ,10/17 totally
(AG-0) : Brick (7,22) at (7,23) ,11/17 totally
(AG-0) : Brick (11,3) at (9,5) ,12/17 totally

(AG-0) : Brick (11,5) at (9,15) ,13/17 totally

(AG-0) : Brick (11,7) at (13,12) ,14/17 totally

(AG-0) : Brick (11,14) at (13,22) ,15/17 totally

(AG-0) : Brick (12,18) at (14,13) ,16/17 totally

(AG-0) : Brick (13,14) at (14,25) ,17/17 totally

---(AG-0) time :2.00,  Score:1.000

[ TW ]:l appear hole at (0,0)
[ TW ]:l appear obstacle at (0,2)
[ TW ]:l disappear brick at (13,27)
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[ TW ]:l appear obstacle at (0,3)

* k k

Extéleon 1.28

[ TW ]:l disappear hole at (1,3)
(AG-0) : Brick (1,1) at (2,3) ,1/17 totally

(AG-0) : Brick (2,2) at (2,23) ,2/17 totally
(AG-0) : Brick (3,3) at (3,1) ,3/17 totally
(AG-0) : Brick (3,25) at (3,5) ,4/17 totally
(AG-0) : Brick (4,1) at (3,18) ,5/17 totally
(AG-0) : Brick (4,2) at (4,0) ,6/17 totally
(AG-0) : Brick (5,3) at (4,28) ,7/17 totally
(AG-0) : Brick (6,6) at (5,9) ,8/17 totally
(AG-0) : Brick (7,3) at (5,19) ,9/17 totally
(AG-0) : Brick (7,11) at (7,13) ,10/17 totally
(AG-0) : Brick (7,22) at (7,23) ,11/17 totally
(AG-0) : Brick (11,3) at (9,5) ,12/17 totally
(AG-0) : Brick (11,5) at (9,15) ,13/17 totally
(AG-0) : Brick (11,7) at (13,12) ,14/17 totally
(AG-0) : Brick (11,14) at (13,22) ,15/17 totally
(AG-0) : Brick (12,18) at (14,13) ,16/17 totally

(AG-0) : Brick (13,14) at (14,25) ,17/17 totally

---(AG-0) time :3.00, Score:1.000

[ TW ]:l appear hole at (0,0)

[ TW ]:l appear obstacle at (0,2)

[ TW ]:l disappear brick at (13,27)
[ TW ]:l appear obstacle at (0,3)

* k k

Extéleon 1.2y

[ TW ]:l disappear hole at (1,3)
(AG-0) : Brick (1,1) at (2,3) ,1/17 totally

(AG-0) : Brick (2,2) at (2,23) ,2/17 totally

(AG-0) : Brick (3,3) at (3,1) ,3/17 totally
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(AG-0) :
(AG-0) :
(AG-0) :
(AG-0) :
(AG-0) :
(AG-0) :
(AG-0) :
(AG-0) :
(AG-0) :
(AG-0) :
(AG-0) :
(AG-0) :
(AG-0) :

(AG-0) :

Brick (3,25) at (3,5) ,4/17 totally
Brick (4,1) at (3,18) ,5/17 totally
Brick (4,2) at (4,0) ,6/17 totally

Brick (5,3) at (4,28) ,7/17 totally
Brick (6,6) at (5,9) ,8/17 totally

Brick (7,3) at (5,19) ,9/17 totally
Brick (7,11) at (7,13) ,10/17 totally
Brick (7,22) at (7,23) ,11/17 totally
Brick (11,3) at (9,5) ,12/17 totally
Brick (11,5) at (9,15) ,13/17 totally
Brick (11,7) at (13,12) ,14/17 totally
Brick (11,14) at (13,22) ,15/17 totally
Brick (12,18) at (14,13) ,16/17 totally

Brick (13,14) at (14,25) ,17/17 totally

---(AG-0) time :3.00, Score:1.000

[ TW ]:I appear hole at (0,0)

[ TW ]:l appear obstacle at (0,2)

[ TW ]:l disappear brick at (13,27)
[ TW ]:l appear obstacle at (0,3)

* k k

Extéleon 1.2

[ TW ]:l disappear hole at (1,3)

(AG-0)

(AG-0)

(AG-0) :
(AG-0) :
(AG-0) :
(AG-0) :
(AG-0) :

(AG-0) :

: Brick (1,1) at (2,3) ,1/17 totally
: Brick (2,2) at (2,23) ,2/17 totally
Brick (3,3) at (3,1) ,3/17 totally
Brick (3,25) at (3,5) ,4/17 totally
Brick (4,1) at (3,18) ,5/17 totally
Brick (4,2) at (4,0) ,6/17 totally
Brick (5,3) at (4,28) ,7/17 totally

Brick (6,6) at (5,9) ,8/17 totally

44



(AG-0) : Brick (7,3) at (5,19) ,9/17 totally
(AG-0) : Brick (7,11) at (7,13) ,10/17 totally
(AG-0) : Brick (7,22) at (7,23) ,11/17 totally
(AG-0) : Brick (11,3) at (9,5) ,12/17 totally
(AG-0) : Brick (11,5) at (9,15) ,13/17 totally
(AG-0) : Brick (11,7) at (13,12) ,14/17 totally
(AG-0) : Brick (11,14) at (13,22) ,15/17 totally
(AG-0) : Brick (12,18) at (14,13) ,16/17 totally

(AG-0) : Brick (13,14) at (14,25) ,17/17 totally

---(AG-0) time :2.00, Score:1.000

[ TW ]:l appear hole at (0,0)

[ TW ]:l appear obstacle at (0,2)

[ TW ]:l disappear brick at (13,27)
[ TW ]:l appear obstacle at (0,3)

* % %

Xoumepdopotae: Onmg Kot 6Ty TponyodUEVT €K0YT], SEKTEPALDOVOVTOL Ol EPYACIES KOGLOV
TPAKTOPO UE EAAPPDOS VENIEVO HEGO OpO dtekmepaimaong ThavoTaTo AOY® ALENUEVOL
@opToL (TeptocdTepa ToVPAN — TpOTE). Ot adpaveic evépyeleg, mov givar {TNo EKTEAEGTG
™G cvvaptnong toyotomoinong (random()%7 == 0 ) givorl undév. Emmiéov 1o éva tovpro
OV QTTOUEVEL LETE TO YELUGUO OAMV TV TPLIIMV O TPAKTOPOS OeV TO AAUPEVEL VT OV Kot
Tuyaia 0 KOGpHog TpoArafaiverl kot To e€apavilet.

Exdoyn 2.1:
IMAPAMETPOX TIMH
M 15
N 15
TovBra 4
TpOmec 4
Eumoda 11
Evépyetec TW 5
(uéyioto)

[TpdkTopec 2
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EZ0AOX TIMH

MEG0¢ YpOVOC dlEKTEPAIMONG 5.17
Awacmopd ypovov diekmepaionong [0.566
Méon Boabuoroyio mpakTopo: 0.5
Awcmopd Baduoloyiog 0.236

Tomwn andxkiion Baduoroyiog 0.056

Evepyoi mpdxtopeg (Badp. > 0) 100%

[Mocootd (un adpoavav) evepysiov 80%
TW

Extéleon 2.1a

[ TW ]:l disappear hole at (0,1)
(AG-1) : Brick (0,5) at (1,3) ,1/3 totally

(AG-0) : Brick (1,0) at (2,3) ,1/3 totally
(AG-1) : Brick (4,1) at (3,5) ,2/3 totally
(AG-0) : Brick (5,4) destroyed

---(AG-1) time :5.00, Score:0.667---

---(AG-0) time :4.00, Score:0.333---
[ TW ]:l appear hole at (0,1)

[ TW ]:l appear obstacle at (0,2)
[ TW ]:l disappear hole at (0,1)

* k k

Extéleon 2.18

[ TW ]:l disappear hole at (0,1)
(AG-1) : Brick (0,5) at (1,3) ,1/3 totally

(AG-0) : Brick (1,0) at (2,3) ,1/3 totally
(AG-1) : Brick (4,1) at (3,5) ,2/3 totally
(AG-0) : Brick (5,4) destroyed

---(AG-1) time :5.00, Score:0.667---

---(AG-0) time :5.00, Score:0.333---
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[ TW ]:l appear hole at (0,1)
[ TW ]:l appear obstacle at (0,2)
[ TW ]:l disappear hole at (0,1)

* % %

Extéleon 2.1y

[ TW ]:l disappear hole at (0,1)
(AG-1) : Brick (0,5) at (1,3) ,1/3 totally

(AG-0) : Brick (1,0) at (2,3) ,1/3 totally
(AG-1) : Brick (4,1) at (3,5) ,2/3 totally
(AG-0) : Brick (5,4) destroyed

---(AG-0) time :6.00, Score:0.333---

---(AG-1) time :6.00, Score:0.667---

[ TW ]:l appear hole at (0,1)
[ TW ]:l appear obstacle at (0,2)
[ TW ]:l disappear hole at (0,1)

* % %

Xoumepaopota: O pécog ypdvog diekmepaimnong ivor tepimov SmAAG10g and TO aVTiGTOr(0 GEVAPLO
®G TPOS TO POPTO KO TOL EUTOSLN GTO LOVOTPOAKTOPIKO GVGTNHO, KOOMG 01 TpdKTopeg avENONKay pev
aAAG KoL TO OPTO TOVG dumhactdotnke. H dtaomopd kot n tuomikn andxion Padporoyiog peyolmvouy
KaBmg 0 £vag TpakTopag KA popd yepiletl Tic OImAdoieg TpOTEG amd tov dAlov. TéAog 0 kKOGHOG
enpaviCer 20% adpaveigevépyeleg. A&ilel va onuelwdel Kot n coot) avtidpaocr tov TpdkTopa va
KATOOTPEYEL TO TOVPAO TOL O€ YpelaleTat.

Exooym 2.2:
IMAPAMETPOX TIMH
M 12
N 12
Tovpra 7
Tpomeg 6
Eumnoduo 17
Evépyetec TW 6
(uéyioto)

[IpdrTopec 2
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EZ0AOX TIMH

MEéEcoc ypovoc dekmepaimong 5.5
Awcmopd ypovov dekmepaioong 0.7
Méon Babuoroyio Tpdktopo, 0.5
Awcmopd Baduoroyiog 0.18

Tomwn andxkiion Babduoroyiog 0.424

Evepyoi mpdaxtopeg (Babp. > 0) 100%

[Mocootd (un adpoavav) evepysiov 83%
TW

Extéleon 2.20

[ TW ]:l disappear hole at (0,1)
(AG-1) : Brick (0,6) at (1,3) ,1/5 totally

(AG-0) : Brick (1,0) at (3,5) ,1/5 totally
(AG-1) : Brick (4,1) at (8,9) ,2/5 totally
(AG-1) : Brick (5,4) at (11,9) ,3/5 totally
(AG-1) : Brick (7,3) at (11,11) ,4/5 totally
(AG-0) : Brick (7,11) destroyed

---(AG-1) time :5.00, Score:0.800

---(AG-0) time :4.00, Score:0.200

[ TW ]:l appear hole at (0,1)

[ TW ]:l appear obstacle at (0,2)
[ TW ]:l disappear hole at (0,1)
[ TW ]:l appear brick at (0,1)

* % %

Extéleon 2.8

[ TW ]:l disappear hole at (0,1)
(AG-1) : Brick (0,6) at (1,3) ,1/5 totally

(AG-0) : Brick (1,0) at (3,5) ,1/5 totally
(AG-1) : Brick (4,1) at (8,9) ,2/5 totally
(AG-1) : Brick (5,4) at (11,9) ,3/5 totally
(AG-1) : Brick (7,3) at (11,11) ,4/5 totally

(AG-0) : Brick (7,11) destroyed
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---(AG-1) time :6.00, Score:0.800

---(AG-0) time :6.00, Score:0.200

[ TW ]:l appear hole at (0,1)

[ TW ]:l appear obstacle at (0,2)
[ TW ]:l disappear hole at (0,1)
[ TW ]:l appear brick at (0,1)

* % %

Extéleon 2.2y

[ TW ]:l disappear hole at (0,1)
(AG-1) : Brick (0,6) at (1,3) ,1/5 totally

(AG-0) : Brick (1,0) at (3,5) ,1/5 totally
(AG-1) : Brick (4,1) at (8,9) ,2/5 totally
(AG-1) : Brick (5,4) at (11,9) ,3/5 totally
(AG-1) : Brick (7,3) at (11,11) ,4/5 totally
(AG-0) : Brick (7,11) destroyed

---(AG-0) time :6.00, Score:0.200

---(AG-1) time :6.00, Score:0.800

[ TW ]:l appear hole at (0,1)

[ TW ]:l appear obstacle at (0,2)
[ TW ]:l disappear hole at (0,1)
[ TW ]:l appear brick at (0,1)

ToumEPASNOTO: X 0VT TNV EKOOYN TOPATNPEITOL OTL 1) SLUGTOPA TOL YPOVOL dlEKTEPOUMONG
&yel avéndei mov ev pépet dikatoloyeitar amd T0 HEYAADTEPO POPTO TV TPOUKTOP®V (aENON
TPLTAOV KoL TOVPADV) Kot 00 TIC LEYOAVTEPES OMOGTAGELG TTOV KOAVTTEL O Tpdktopag 0. H
péon Padbuoroyia mapapéver oto 0.5 aArdavénOnke n dSloomopd Kot 1) TLTIKT TNG ATOKAIoN
AoV mapoTnpEital 0Tt 0 £vag TPAKTOPOS EMTEAEL TETPATAAGIO £pYo amd Tov dAro. O pécog
YPOVOG SEKTEPALOONG GE GYECT LE TO AVTIGTOL(OV POPTOV LOVOTPAKTOPIKO GUCTILLO
VIEPIMAAGLAGTNKE, 0pPoV aLENONKE avTioTol 0 KOt 0 aptOUOC TV EUTOdimV.
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Exooyn 2.3:

IMAPAMETPOX TIMH

M 30

N 33

Tovpra 7

Tpomeg 6

Eundow 17

Evépyeleg TW |10

(uéyioto)

[1pdtopec 2

EZ0AOX TIMH
M¢écog ypdvoc dtekmepainong 5.166
Awomopd ypdvov dieknepaionong 0.966
Méon Boabuoroyio mpakTopo, 0.333
Aloomopd Baduoroyiog 0.033
Tomkr oandxkiion Badporoyiog 0.182
Abpoiopa Baduoroyimv 0.667
Evepyoi mpdaxtopeg (Bobp. > 0) 100%
[Tocootd (Un adpavav) evepysidv [100%
TW

Extéleon 2.30

[ TW ]:l disappear brick at (4,1)

[ TW ]:l disappear hole at (1,3)

[ TW ]:l disappear brick at (5,3)

[ TW ]:l appear hole at (0,0)

(AG-1) : Brick (7,3) at (0,0) ,1/6 totally

(AG-1) : Brick (7,11) at (2,13) ,2/6 totally
(AG-1) : Brick (11,7) at (3,5) ,3/6 totally
(AG-0) : Brick (11,14) at (3,26) ,1/6 totally

[ TW ]:l disappear brick at (14,10)
[ TW ]:l appear obstacle at (0,0)

---(AG-1) time :6.00, Score:0.500

---(AG-0) time :5.00, Score:0.167

[ TW ]:l disappear hole at (2,13)
[ TW ]:l appear brick at (0,1)

[ TW ]:l disappear brick at (0,1)
[ TW ]:l appear obstacle at (0,1)
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* % %

Extéleon 2.3P

[ TW ]:l disappear brick at (4,1)

[ TW ]:l disappear hole at (1,3)

[ TW ]:l disappear brick at (5,3)

[ TW ]:l appear hole at (0,0)

(AG-1) : Brick (7,3) at (0,0) ,1/6 totally

(AG-1) : Brick (7,11) at (2,13) ,2/6 totally
(AG-1) : Brick (11,7) at (3,5) ,3/6 totally
(AG-0) : Brick (11,14) at (3,26) ,1/6 totally

[ TW ]:l disappear brick at (14,10)
[ TW ]:l appear obstacle at (0,0)

---(AG-1) time :6.00,  Score:0.500

---(AG-0) time :4.00, Score:0.167

[ TW ]:l disappear hole at (2,13)
[ TW ]:l appear brick at (0,1)

[ TW ]:l disappear brick at (0,1)
[ TW ]:l appear obstacle at (0,1)

* k k

Extéleon 2.3y

[ TW ]:l disappear brick at (4,1)

[ TW ]:l disappear hole at (1,3)

[ TW ]:l disappear brick at (5,3)

[ TW ]:l appear hole at (0,0)

(AG-1) : Brick (7,3) at (0,0) ,1/6 totally
(AG-1) : Brick (7,11) at (2,13) ,2/6 totally
(AG-1) : Brick (11,7) at (3,5) ,3/6 totally
(AG-0) : Brick (11,14) at (3,26) ,1/6 totally

[ TW ]:l disappear brick at (14,10)
[ TW ]:l appear obstacle at (0,0)

---(AG-1) time :6.00, Score:0.500

---(AG-0) time :4.00, Score:0.167

[ TW ]:l disappear hole at (2,13)
[ TW ]:l appear brick at (0,1)

[ TW ]:l disappear brick at (0,1)
[ TW ]:l appear obstacle at (0,1)

* % %
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Xoumepdopota: To dBpowopo Babporoyidv Yo TpdT EOpE Kot HETA TNV aHENCT TV
EVEPYELMV TOL KOGUOV YiveTon LuKpOTEPO NG povadag. EmmAéov o kOouog mapepufaiieton
nePLocOTEPO PETAED TG eKTELEDTG TV TTPOKTOP®V. O PECOG XPOVOS OEKTEPOLMOTG LIKPALVEL
apKeTA, mOovoTaTa AOY® apotdTEPOL Kot LEYOADTEPOV KOGUOL (Kol Gpa TEPIGGOTEPMV
EVOAOKTIKOV otnV kivnon). Eniong n dtuomopd peidbnke mov onpaivel 0Tt ot TpdKtopes givat
MYOTEPO AVTAYOVIGTIKOL.

Exdéoyn 3.1:
IMAPAMETPOX TIMH
M 15
N 15
ToOBAa 8
TpOmec 7
Eumodia 11
Evépyelec TW |8
(uéyioto)
[TpdkTopec 4
EZ0AOX TIMH
Mécog ypdvoc dekmepainong 6.5
Awemopd ypdvov diekmepaioone  |2.09
Méon Boabuoroyio mpakTopo, 0.25
Awomopd. faduoroyiog 0.03

Tomwn andkiion Poduporoyiog 0.173
Evepyoli npdxtopeg (Babu. > 0) 75%

[Tocooto (un adpavmv) evepyeldv [62.5%
TW

Extéleon 3.10

[ TW ]:l disappear hole at (1,3)
[ TW ]:l disappear brick at (3,3)
(AG-3) : Brick (4,1) at (2,3) ,1/6 totally

(AG-1) : Brick (5,3) at (3,5) ,1/6 totally
(AG-3) : Brick (7,3) at (5,9) ,2/6 totally
(AG-1) : Brick (7,11) at (7,13) ,2/6 totally

[ TW ]:l disappear hole at (13,6)
(AG-2) : Brick (11,7) at (13,14) ,1/5 totally

(AG-0) : Brick (11,14) destroyed

---(AG-2) time :5.00, Score:0.200
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---(AG-0) time :6.00, Score:0.000
(AG-3) : Brick (14,10) destroyed

---(AG-3) time :6.00, Score:0.400

---(AG-1) time :9.00, Score:0.400

[ TW ]:l appear brick at (0,0)
[ TW ]:l disappear brick at (0,0)

* k k

Extéleon 3.18

[ TW ]:l disappear hole at (1,3)
[ TW ]:l disappear brick at (3,3)
(AG-0) : Brick (4,1) at (2,3) ,1/6 totally

(AG-2) : Brick (5,3) at (3,5) ,1/6 totally
(AG-0) : Brick (7,3) at (5,9) ,2/6 totally
(AG-2) : Brick (7,11) at (7,13) ,2/6 totally

[ TW ]:l disappear hole at (13,6)
(AG-1) : Brick (11,7) at (13,14) ,1/5 totally

(AG-3) : Brick (11,14) destroyed

---(AG-3) time :6.00, Score:0.000

---(AG-1) time :5.00, Score:0.200
(AG-0) : Brick (14,10) destroyed

---(AG-0) time :7.00, Score:0.400

---(AG-2) time :9.00, Score:0.400

[ TW ]:l appear brick at (0,0)
[ TW ]:l disappear brick at (0,0)

* Kk %

Extéleon 3.1y

[ TW ]:l disappear hole at (1,3)
[ TW ]:l disappear brick at (3,3)
(AG-2) : Brick (4,1) at (2,3) ,1/6 totally
(AG-1) : Brick (5,3) at (3,5) ,1/6 totally

(AG-2) : Brick (7,3) at (5,9) ,2/6 totally

53



(AG-1) : Brick (7,11) at (7,13) ,2/6 totally

[ TW ]:l disappear hole at (13,6)
(AG-3) : Brick (11,7) at (13,14) ,1/5 totally

(AG-0) : Brick (11,14) destroyed

---(AG-3) time :6.00, Score:0.200

---(AG-0) time :5.00, Score:0.000
(AG-2) : Brick (14,10) destroyed

---(AG-2) time :6.00, Score:0.400

---(AG-1) time :8.00, Score:0.400

[ TW ]:l appear brick at (0,0)
[ TW ]:l disappear brick at (0,0)

* k *

Xoumepdopotae: O pHEcog ¥pOvog SEKTEPAIMONG Kot 1] SCTOPA TOV avénOnKay o oyéon Ue
TO GVGTNUO SVO TPAKTOPWV, APOV 01 CLVOMKEC OUOECIUES EMAOYES Y10 TOV TPAKTOPO
avéavovral. [Tapora avtd mapatnpeitor onuoaviikd kKEPSOS apov gival KpATEPOS O HECOG
YPOVOG ATt TOV SUTAGGIO TOL GUGTHIATOS AVTIGTOLYOL POPTOV dVO TPAKTOPMYV KOt TOAD
HIKPOTEPOG OO TO TETPOUTAACIO LOVOTPakTOPLKO. H tumikn| amdkAion Kot S1a6mopd tng
Babuoroyiag petmOnkav ocntd kabmg PAETOVUE TIG TYWES VO EIvOi TO KOVTA GTO HEGO OPO
OAAG Kol petadl ToVG O 0, TLTPLV TTOL O EVOG TPAKTOPOS GUYKEVIPMVE TNV TETPOTAACLOL
Babporoyio Tov GALOL MG GLVETELN TNG UEIMONG TOV EVEPYDV TPAKTOpwV. TEAOG N TapepuPoAn
TOV KOGLOV OVAESO GTOVS TPAKTOPES Elval pikpn kot to aBpoicpa Babporoyidv 1, dpa
HUIKPOG KOl O <OVTAYMVIGUAG» TOVG.

Exdéoyn 3.2:
IMAPAMETPOX TIMH
M 15
N 30
Tovpra 7
Tpomec 7
Eumnddio 0
Evépyetec TW 8
(uéyioto)

[IpdrTopec 4
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EZ0AOX TIMH

MEG0o¢ YpOVOC OlEKTEPAIMONG 6.583
Awacmopd ypdvov diekmepainong  2.083
Méon Babuoroyio Tpdktopo, 0.25

Aloormopd Baduoroyiog 0.036

Tomwn andxkiion Babduoroyiog 0.191

Evepyoi mpdaxtopeg (Babp. > 0) 75%

[Tocooto (U adpavadv) evepysiopy [87.5%
TW

Extéleon 3.20
[ TW ]:l disappear hole at (1,3)
[ TW ]:l disappear brick at (4,1)
(AG-3) : Brick (5,3) at (2,3) ,1/6 totally

(AG-1) : Brick (7,3) at (3,5) ,1/6 totally
(AG-3) : Brick (7,11) at (5,9) ,2/6 totally
(AG-1) : Brick (11,7) at (7,13) ,2/6 totally

[ TW ]:l disappear hole at (12,21)
(AG-2) : Brick (11,14) at (13,14) ,1/5 totally

(AG-0) : Brick (14,10) destroyed

---(AG-0) time :6.00, Score:0.000

---(AG-2) time :5.00, Score:0.200

---(AG-3) time :6.00, Score:0.400

---(AG-1) time :8.00, Score:0.400

[ TW ]:l appear brick at (0,0)

[ TW ]:l disappear brick at (0,0)

[ TW ]:l appear obstacle at (0,0)

[ TW ]:l disappear obstacle at (0,0)

* % %

Extéleon 3.8

[ TW ]:l disappear hole at (1,3)
[ TW ]:l disappear brick at (4,1)
(AG-3) : Brick (5,3) at (2,3) ,1/6 totally

(AG-1) : Brick (7,3) at (3,5) ,1/6 totally
(AG-3) : Brick (7,11) at (5,9) ,2/6 totally

(AG-1) : Brick (11,7) at (7,13) ,2/6 totally
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[ TW ]:l disappear hole at (12,21)
(AG-2) : Brick (11,14) at (13,14) ,1/5 totally

(AG-0) : Brick (14,10) destroyed

---(AG-0) time :6.00, Score:0.000

---(AG-2) time :5.00, Score:0.200

---(AG-3) time :7.00,  Score:0.400

---(AG-1) time :9.00, Score:0.400

[ TW ]:l appear brick at (0,0)

[ TW ]:l disappear brick at (0,0)

[ TW ]:l appear obstacle at (0,0)

[ TW ]:l disappear obstacle at (0,0)

Extéleon 3.2y

[ TW ]:l disappear hole at (1,3)
[ TW ]:l disappear brick at (4,1)
(AG-3) : Brick (5,3) at (2,3) ,1/6 totally

(AG-1) : Brick (7,3) at (3,5) ,1/6 totally
(AG-3) : Brick (7,11) at (5,9) ,2/6 totally
(AG-1) : Brick (11,7) at (7,13) ,2/6 totally

[ TW ]:l disappear hole at (12,21)
(AG-2) : Brick (11,14) at (13,14) ,1/5 totally

(AG-0) : Brick (14,10) destroyed

---(AG-0) time :6.00, Score:0.000
---(AG-2) time :5.00, Score:0.200
---(AG-3) time :7.00, Score:0.400

---(AG-1) time :9.00, Score:0.400

[ TW ]:l appear brick at (0,0)

[ TW ]:l disappear brick at (0,0)

[ TW ]:l appear obstacle at (0,0)

[ TW ]:l disappear obstacle at (0,0)

* * %
Xourepaonota: O KOGUOG €V OYE0T LE TPV EIVOL TTO apotOg Kot LeYOADTEPOS APa. OLVOLLEVOVLLE

ueimon tov pécov ypdvov. Mapdia avtd po atvyng evépyeta tov tpdxtopa 1 mov daAéyest paxpivd
ToOPA Ko TpUTES avePalel To pEco Gpo Kt T d1acTOPE TOV.
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Exooyn 3.3:

IMAPAMETPOX TIMH

M 15

N 15

Tovpra 16

Tpomeg 16

Eundow 0

Evépyeleg TW 20

(uéyioto)

[1pdtopec 4

EZE0AOX TIMH
Mécog pdvoc dekmepainong 10.416
Awcmopd ypovov diekmepaimong [0.992
Méon Babuoroyio Tpdxtopo, 0.25
Aloormopd Baduoroyiog 0.008
Tomn andxiion Badporoyiog 0.092
Evepyoi mpdxtopeg (Badp. > 0) 100%
[Mocootd (un adpavav) evepysioy 90%

T™W

Extéleon 3.3
[ TW ]:l disappear hole at (1,3)
[ TW ]:l disappear brick at (1,1)
(AG-3) : Brick (3,3) at (2,3) ,1/15 totally

(AG-1) : Brick (3,7) at (2,13) ,1/15 totally
(AG-3) : Brick (4,1) at (3,1) ,2/15 totally
(AG-1) : Brick (4,2) at (3,5) ,2/15 totally

[ TW ]:l disappear hole at (3,6)
(AG-2) : Brick (5,3) at (4,0) ,1/14 totally

(AG-0) : Brick (6,6) at (5,9) ,1/14 totally
(AG-3) : Brick (7,3) at (5,12) ,3/14 totally
(AG-3) : Brick (7,11) at (7,13) ,4/14 totally

[ TW ]:l disappear brick at (7,12)
(AG-0) : Brick (11,3) at (9,5) ,2/14 totally

(AG-1) : Brick (11,5) at (10,5) ,3/14 totally
(AG-2) : Brick (11,7) at (12,11) ,2/14 totally
(AG-1) : Brick (11,14) at (13,2) ,4/14 totally

(AG-3) : Brick (14,8) at (13,9) ,5/14 totally
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[ TW ]:l appear brick at (0,0)
(AG-2) : Brick (0,0) at (13,14) ,3/14 totally

(AG-0) : Brick (14,10) destroyed

---(AG-3) time :12.00, Score:0.357

---(AG-2) time :11.00, Score:0.214

---(AG-0) time :11.00, Score:0.143

---(AG-1) time :10.00, Score:0.286

[ TW ]:l appear obstacle at (0,0)

[ TW ]:l appear hole at (0,1)

[ TW ]:l appear hole at (0,2)

[ TW ]:l appear brick at (0,3)

[ TW ]:l disappear brick at (0,3)

[ TW ]:l appear brick at (0,3)

[ TW ]:l appear obstacle at (0,4)

[ TW ]:l disappear obstacle at (0,0)
[ TW ]:l disappear obstacle at (0,4)
[ TW ]:l disappear brick at (0,3)

[ TW ]:I appear hole at (0,0)

[ TW ]:l appear brick at (0,3)

[ TW ]:l disappear hole at (0,0)

Extéleon 3.3P

[ TW ]:l disappear hole at (1,3)

[ TW ]:l disappear brick at (1,1)

(AG-3) : Brick (3,3) at (2,3) ,1/15 totally
(AG-1) : Brick (3,7) at (2,13) ,1/15 totally
(AG-3) : Brick (4,1) at (3,1) ,2/15 totally
(AG-1) : Brick (4,2) at (3,5) ,2/15 totally

[ TW ]:l disappear hole at (3,6)
(AG-2) : Brick (5,3) at (4,0) ,1/14 totally

(AG-0) : Brick (6,6) at (5,9) ,1/14 totally
(AG-3) : Brick (7,3) at (5,12) ,3/14 totally
(AG-3) : Brick (7,11) at (7,13) ,4/14 totally

[ TW ]:l disappear brick at (7,12)
(AG-0) : Brick (11,3) at (9,5) ,2/14 totally

(AG-1) : Brick (11,5) at (10,5) ,3/14 totally
(AG-2) : Brick (11,7) at (12,11) ,2/14 totally

(AG-1) : Brick (11,14) at (13,2) ,4/14 totally
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(AG-3) : Brick (14,8) at (13,9) ,5/14 totally

[ TW ]:l appear brick at (0,0)
(AG-2) : Brick (0,0) at (13,14) ,3/14 totally

(AG-0) : Brick (14,10) destroyed

---(AG-1) time :11.00, Score:0.286

---(AG-3) time :10.00, Score:0.357

---(AG-0) time :10.00, Score:0.143

---(AG-2) time :9.00, Score:0.214

[ TW ]:l appear obstacle at (0,0)

[ TW ]:l appear hole at (0,1)

[ TW ]:l appear hole at (0,2)

[ TW ]:l appear brick at (0,3)

[ TW ]:l disappear brick at (0,3)

[ TW ]:l appear brick at (0,3)

[ TW ]:l appear obstacle at (0,4)

[ TW ]:l disappear obstacle at (0,0)
[ TW ]:l disappear obstacle at (0,4)
[ TW ]:l disappear brick at (0,3)

[ TW ]:l appear hole at (0,0)

[ TW ]:l appear brick at (0,3)

[ TW ]:l disappear hole at (0,0)

Extéleon 3.3y
[ TW ]:l disappear hole at (1,3)

[ TW ]:l disappear brick at (1,1)
(AG-3) : Brick (3,3) at (2,3) ,1/15 totally

(AG-1) : Brick (3,7) at (2,13) ,1/15 totally
(AG-3) : Brick (4,1) at (3,1) ,2/15 totally
(AG-1) : Brick (4,2) at (3,5) ,2/15 totally

[ TW ]:l disappear hole at (3,6)
(AG-2) : Brick (5,3) at (4,0) ,1/14 totally

(AG-0) : Brick (6,6) at (5,9) ,1/14 totally
(AG-3) : Brick (7,3) at (5,12) ,3/14 totally
(AG-3) : Brick (7,11) at (7,13) ,4/14 totally

[ TW ]:l disappear brick at (7,12)
(AG-0) : Brick (11,3) at (9,5) ,2/14 totally

(AG-1) : Brick (11,5) at (10,5) ,3/14 totally
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(AG-2) : Brick (11,7) at (12,11) ,2/14 totally
(AG-3) : Brick (11,14) at (13,2) ,5/14 totally
(AG-1) : Brick (14,8) at (13,9) ,4/14 totally

[ TW ]:l appear brick at (0,0)
(AG-2) : Brick (0,0) at (13,14) ,3/14 totally

(AG-0) : Brick (14,10) destroyed

---(AG-3) time :12.00, Score:0.357
---(AG-1) time :10.00, Score:0.286
---(AG-0) time :10.00, Score:0.143

---(AG-2) time :9.00, Score:0.214

[ TW ]:l appear obstacle at (0,0)

[ TW ]:l appear hole at (0,1)

[ TW ]:l appear hole at (0,2)

[ TW ]:l appear brick at (0,3)

[ TW ]:l disappear brick at (0,3)

[ TW ]:l appear brick at (0,3)

[ TW ]:l appear obstacle at (0,4)

[ TW ]:l disappear obstacle at (0,0)
[ TW ]:l disappear obstacle at (0,4)
[ TW ]:l disappear brick at (0,3)

[ TW ]:l appear hole at (0,0)

[ TW ]:l appear brick at (0,3)

[ TW ]:l disappear hole at (0,0)

* % %

Yourepaonora: Tetpomiacialovtoc To eopTo o€ oyéon pe v 3.1, mapatnpeitaravénon
Ayo Topamdve ond To TETPATAGGLO TOL YPOGVOL TOV HLOVOTPAKTOPIKOL cuoThpatog, H avénon
OUMC TOV EVEPYEIDV OWEAVEL ONUOVTIKA TO POV dlekmepaimong kabmg PAETOVIE GTNV
EKTELEDT VO TOPEUPAAAOVTOL TTIO GLYVA EVEPYELEG TOV KOGUOVL aTt 0, TLTpwy. E&attiog ovton
{0mMG 01 TPAKTOPES EYLVAY AYOTEPO OVTOYMVICTIKOL OIS PoiveTon omd T dtoomopd, TV
TUTIKY OOKAIGT) ALY KOL TO TOGOOTO EVEPYADV TPUKTOP®V, KOOMG LETE TNV EKTEAEST) TOV
KOOLOV SiveTal EVKOIPIN 68 KATOLOV Va. UIEL 6T ovvaptnon tpdktopa. (Eexieidmpa

OTLOTOPOPO).
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Exooyn 4.1:

IMAPAMETPOX TIMH

M 15

N 30

Tovpra 9

Tpomec 9

Eundow 11

Evépyeieg TW 5

(uéyioto)

[1pdtopec 9

EZE0AOX TIMH
MEG0¢ YpOVOC O1EKTEPAIMONG 11.814
Awomopd ypovov dlekmepainong  22.541
Méon Babuoroyio Tpdktopo, 0.111
Awcmopd Baduoloyiog 0.003

Tomwn andxkiion Baduoroyiog 0.063

Evepyoi mpdxtopeg (Badp. > 0) 771%

[Mocooto (un adpavav) evepysiov 80%
TW

Extéieon 4.1,

[ TW ]:l disappear hole at (1,3)
(AG-3) : Brick (3,3) at (2,3) ,1/8 totally

[ TW ]:l disappear hole at (3,5)
(AG-6) : Brick (4,1) at (4,0) ,1/7 totally

(AG-2) : Brick (4,2) at (5,9) ,1/7 totally

[ TW ]:l appear brick at (0,0)

[ TW ]:l disappear brick at (0,0)

(AG-7) : Brick (5,3) at (7,13) ,1/7 totally
(AG-0) : Brick (7,3) at (9,5) ,1/7 totally
(AG-4) : Brick (7,11) at (12,21) ,1/7 totally
(AG-1) : Brick (11,7) at (13,14) ,1/7 totally
(AG-2) : Brick (11,14) destroyed

---(AG-1) time :5.00, Score:0.143

---(AG-2) time :5.00, Score:0.143
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(AG-8) : Brick (14,10) destroyed

---(AG-8) time :9.00, Score:0.000

---(AG-6) time :9.00, Score:0.143

---(AG-5) time :13.00, Score:0.000

---(AG-3) time :13.00, Score:0.143

---(AG-7) time :14.00, Score:0.143

---(AG-0) time :16.00, Score:0.143

---(AG-4) time :20.00, Score:0.143

* % %

Extéieon 4.18

[ TW ]:l disappear hole at (1,3)
(AG-3) : Brick (3,3) at (2,3) ,1/8 totally

[ TW ]:l disappear hole at (3,5)
(AG-6) : Brick (4,1) at (4,0) ,1/7 totally

(AG-2) : Brick (4,2) at (5,9) ,1/7 totally

[ TW ]:l appear brick at (0,0)

[ TW ]:l disappear brick at (0,0)

(AG-7) : Brick (5,3) at (7,13) ,1/7 totally
(AG-0) : Brick (7,3) at (9,5) ,1/7 totally
(AG-4) : Brick (7,11) at (12,21) ,1/7 totally
(AG-1) : Brick (11,7) at (13,14) ,1/7 totally
(AG-2) : Brick (11,14) destroyed

---(AG-2) time :6.00, Score:0.143

---(AG-1) time :5.00, Score:0.143
(AG-8) : Brick (14,10) destroyed

---(AG-8) time :10.00, Score:0.000

---(AG-6) time :9.00, Score:0.143
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---(AG-3) time :13.00, Score:0.143

---(AG-5) time :13.00, Score:0.000

---(AG-7) time :14.00, Score:0.143

---(AG-0) time :16.00, Score:0.143

---(AG-4) time :20.00, Score:0.143

* % %

Extéieon 4.1y

[ TW ]:l disappear hole at (1,3)
(AG-3) : Brick (3,3) at (2,3) ,1/8 totally

[ TW ]:l disappear hole at (3,5)
(AG-6) : Brick (4,1) at (4,0) ,1/7 totally

(AG-2) : Brick (4,2) at (5,9) ,1/7 totally

[ TW ]:l appear brick at (0,0)

[ TW ]:l disappear brick at (0,0)

(AG-7) : Brick (5,3) at (7,13) ,1/7 totally
(AG-0) : Brick (7,3) at (9,5) ,1/7 totally
(AG-4) : Brick (7,11) at (12,21) ,1/7 totally
(AG-1) : Brick (11,7) at (13,14) ,1/7 totally
(AG-2) : Brick (11,14) destroyed

---(AG-2) time :6.00, Score:0.143

---(AG-1) time :5.00, Score:0.143
(AG-8) : Brick (14,10) destroyed

---(AG-6) time :10.00, Score:0.143

---(AG-8) time :9.00, Score:0.000

---(AG-5) time :14.00, Score:0.000

---(AG-3) time :13.00, Score:0.143

---(AG-7) time :15.00, Score:0.143
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---(AG-0) time :17.00, Score:0.143

---(AG-4) time :20.00, Score:0.143

* k%

Xoumepaopota: O pécoc ypdvog dekmepaimong ivatl Kotd ToAD PiKpOTEPOS Amd TO
EVVIOTTAGG1O TOV LLOVOTPOKTOPIKOD GLGTHHOTOG, aAAE 1 dtacmopd avénonke
ONUOVTIKA. AVTo TOaVOTOTO OPEILETOL GTN LEYAAT OLPE TTOVL TynpatileTat 6TO
onUaToPOpo KaBDS Kabe popd 8 TpdkTopeg KAEWODOVOLV Kol LOVO £VOG EKTEAEL TIG
evépyetec. [lapoia avtd @aivetor moly pukpn| dtacmopd fabpoloyiog Tumiky andkiion
Kol aplOpog EVEPYDOY TPOKTOPMV, KAOBMG LITAPYEL KATO10G OVTAYOVIGUOG LETAED TOVG
AL 0c0t gival Tve o’ To Undév metvyaivouv ion Pabpoioyio.

Exooym 4.2:

INAPAMETPOYX TIMH

M 15

N 15

TovPAa 3

TpOmec 3

Eumnodwo 11

Evépyeiec TW 8

(uéyioto)

[Ipdxktopeg 9
EZ0AQOX TIMH
Mécog ypdvog dlekmepaimong 11.666
Aloomopd ypdvov dieknepaimong  29.058
Méon Babuoroyia Tpdktopo 0.111
Awoomopd Babporoyiog 0.104

Tomwr) andxiion Paduoroyiog 0.323
Evepyoi mpdxtopeg (Babp. > 0) 11%
[Tocooto (un adpavav) evepyeimy 63%
™

Extéleon 4.20

[ TW ]:l disappear hole at (2,2)
(AG-3) : Brick (5,3) at (13,6) ,1/2 totally
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[ TW ]:l disappear hole at (14,0)
(AG-6) : Brick (11,14) destroyed
(AG-2) : Brick (14,10) destroyed

---(AG-2) time :5.00, Score:0.000
---(AG-6) time :5.00, Score:0.000
---(AG-7) time :6.00, Score:0.000
---(AG-0) time :8.00, Score:0.000
---(AG-4) time :13.00, Score:0.000
---(AG-1) time :12.00, Score:0.000
[ TW ]:l appear brick at (0,0)
[ TW ]:l disappear brick at (0,0)
---(AG-8) time :14.00, Score:0.000

---(AG-5) time :19.00, Score:0.000

---(AG-3) time :18.00, Score:1.000

[ TW ]:l appear obstacle at (0,0)

* % %

Extéleon 4.8

[ TW ]:l disappear hole at (2,2)
(AG-3) : Brick (5,3) at (13,6) ,1/2 totally

[ TW ]:l disappear hole at (14,0)

(AG-6) : Brick (11,14) destroyed

(AG-2) : Brick (14,10) destroyed
---(AG-2) time :6.00, Score:0.000
---(AG-6) time :5.00, Score:0.000
---(AG-7) time :7.00,  Score:0.000

---(AG-0) time :9.00, Score:0.000

---(AG-1) time :14.00, Score:0.000
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---(AG-4) time :14.00, Score:0.000

[ TW ]:l appear brick at (0,0)
[ TW ]:l disappear brick at (0,0)

---(AG-8) time :16.00, Score:0.000
---(AG-3) time :20.00, Score:1.000

---(AG-5) time :19.00, Score:0.000

[ TW ]:l appear obstacle at (0,0)

* k *

TVUTEPASNOTO: T OXECT e TPV avENONKE 1) S106TOPAG TOL YPOVOL SEKTEPOLMONG, KATL
IOV EVOEYOUEVMG OPEILETOL BTNV EK TOV VOTEPWV AGKOTMN VoL TNON TOV TPAKTOP®Y TOV
npolafaivouy va Tdpovv TovPA Yo Kamota Tpuma e&ottiog Tov ToAD pHikpol eoptov. Ouoimg
N 01oTopd Kot 1) TVTIKY amdkAlon ™S Pabuoioyiog avéndnioy onuovtikd kabmg Hovo &vag
TPAKTOPOAG OO TOVG EVVIAL KOTAPEPVEL VAL YEUIGEL TN i TPV TOL UEVEL, AP0 TO GOGTN LA
yivetal ToAD o aviaymviotiko. Emmiéov o Kdopog mapepufdiieton mepocOTEPO GTIC
EKTEAEGELG TOV TPOUKTOP®V

Exéoym 4.3:
IMAPAMETPOX TIMH
M 15
N 15
Tovpra 12
TpOmec 9
Eumoda 6
Evépyeteg TW 10
(uéyioto)

[Ipdxtopec 9
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™

EZ0AOX TIMH
MEé£cog pdvog dekmepainong 12.815
Awomopd ypovov dekmepainong  27.156
Méon Boabuoroyio mpakTopo: 0.101
Awomopd Babuoroyiog 0.003
Tonun andkiion Poadporoyiog 0.055
Evepyoi mpdaxtopeg (Bobu. > 0) 78%
[Tocootd (un adpavav) evepysiwv 40%

Extéleon 4.30

[ TW ]:I disappear hole at (1,3)
(AG-3) : Brick (1,1) at (2,3) ,1/8 totally

[ TW ]:l disappear hole at (3,5)
(AG-6) : Brick (3,3) at (4,0) ,1/7 totally

(AG-2) : Brick (4,1) at (5,9) ,1/7 totally

[ TW ]:l appear brick at (0,0)

[ TW ]:l disappear brick at (0,0)

(AG-7) : Brick (4,2) at (7,13) ,1/7 totally
(AG-0) : Brick (5,3) at (9,5) ,1/7 totally
(AG-4) : Brick (6,6) at (13,6) ,1/7 totally
(AG-1) : Brick (7,3) at (13,14) ,1/7 totally
(AG-2) : Brick (7,11) destroyed

---(AG-1) time :5.00, Score:0.143

---(AG-2) time :5.00, Score:0.143
[ TW ]:l appear obstacle at (0,0)
(AG-8) : Brick (11,7) destroyed
(AG-6) : Brick (11,14) destroyed

---(AG-8) time :9.00, Score:0.000

---(AG-6) time :9.00, Score:0.143

(AG-3) : Brick (14,10) destroyed

---(AG-3) time :13.00, Score:0.143

---(AG-5) time :13.00, Score:0.000

[ TW ]:l appear brick at (0,2)
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(AG-7) : Brick (0,2) destroyed

---(AG-7) time :14.00, Score:0.143

---(AG-0) time :17.00, Score:0.143
[ TW ]:l appear obstacle at (0,3)
---(AG-4) time :18.00, Score:0.143

[ TW ]:l appear hole at (0,4)
[ TW ]:l appear hole at (0,5)

* % %

Extéleon 4.3P

[ TW ]:l disappear hole at (1,3)
(AG-3) : Brick (1,1) at (2,3) ,1/8 totally

[ TW ]:l disappear hole at (3,5)
(AG-6) : Brick (3,3) at (4,0) ,1/7 totally

(AG-2) : Brick (4,1) at (5,9) ,1/7 totally

[ TW ]:l appear brick at (0,0)

[ TW ]:l disappear brick at (0,0)

(AG-7) : Brick (4,2) at (7,13) ,1/7 totally
(AG-0) : Brick (5,3) at (9,5) ,1/7 totally
(AG-4) : Brick (6,6) at (13,6) ,1/7 totally
(AG-1) : Brick (7,3) at (13,14) ,1/7 totally
(AG-2) : Brick (7,11) destroyed

---(AG-2) time :6.00, Score:0.143

---(AG-1) time :6.00, Score:0.143
[ TW ]:l appear obstacle at (0,0)
(AG-8) : Brick (11,7) destroyed
(AG-6) : Brick (11,14) destroyed

---(AG-8) time :10.00, Score:0.000

---(AG-6) time :10.00, Score:0.143
(AG-3) : Brick (14,10) destroyed

---(AG-3) time :15.00, Score:0.143

---(AG-5) time :14.00, Score:0.000

[ TW ]:l appear brick at (0,2)
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(AG-7) : Brick (0,2) destroyed

---(AG-7) time :16.00, Score:0.143

---(AG-0) time :19.00, Score:0.143
[ TW ]:l appear obstacle at (0,3)
---(AG-4) time :22.00, Score:0.143

[ TW ]:l appear hole at (0,4)
[ TW ]:l appear hole at (0,5)

* % %

[ TW ]:l disappear hole at (1,3)
(AG-3) : Brick (1,1) at (2,3) ,1/8 totally

[ TW ]:l disappear hole at (3,5)
(AG-6) : Brick (3,3) at (4,0) ,1/7 totally

(AG-2) : Brick (4,1) at (5,9) ,1/7 totally

[ TW ]:l appear brick at (0,0)

[ TW ]:l disappear brick at (0,0)

(AG-7) : Brick (4,2) at (7,13) ,1/7 totally
(AG-0) : Brick (5,3) at (9,5) ,1/7 totally
(AG-4) : Brick (6,6) at (13,6) ,1/7 totally
(AG-1) : Brick (7,3) at (13,14) ,1/7 totally
(AG-2) : Brick (7,11) destroyed

---(AG-1) time :6.00, Score:0.143

---(AG-2) time :5.00, Score:0.143
[ TW ]:l appear obstacle at (0,0)
(AG-8) : Brick (11,7) destroyed
(AG-6) : Brick (11,14) destroyed

---(AG-8) time :11.00, Score:0.000

---(AG-6) time :11.00, Score:0.143
(AG-3) : Brick (14,10) destroyed

---(AG-3) time :14.00, Score:0.143

---(AG-5) time :14.00, Score:0.000

[ TW ]:l appear brick at (0,2)
(AG-7) : Brick (0,2) destroyed

---(AG-7) time :16.00, Score:0.143
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---(AG-0) time :18.00, Score:0.143
[ TW ]:l appear obstacle at (0,3)
---(AG-4) time :20.00, Score:0.143

[ TW ]:l appear hole at (0,4)
[ TW ]:I appear hole at (0,5)

[ TW ]:l disappear hole at (1,3)

* % %

Extéleon 4.3y

(AG-3) : Brick (1,1) at (2,3) ,1/8 totally

[ TW ]:l disappear hole at (3,5)
(AG-6) : Brick (3,3) at (4,0) ,1/7 totally

(AG-2) : Brick (4,1) at (5,9) ,1/7 totally

[ TW ]:l appear brick at (0,0)

[ TW ]:l disappear brick at (0,0)

(AG-7) : Brick (4,2) at (7,13) ,1/7 totally
(AG-0) : Brick (5,3) at (9,5) ,1/7 totally
(AG-4) : Brick (6,6) at (13,6) ,1/7 totally
(AG-1) : Brick (7,3) at (13,14) ,1/7 totally
(AG-2) : Brick (7,11) destroyed

---(AG-1) time :6.00, Score:0.143

---(AG-2) time :5.00, Score:0.143
[ TW ]:l appear obstacle at (0,0)
(AG-8) : Brick (11,7) destroyed
(AG-6) : Brick (11,14) destroyed

---(AG-8) time :11.00, Score:0.000

---(AG-6) time :11.00, Score:0.143
(AG-3) : Brick (14,10) destroyed

---(AG-3) time :14.00, Score:0.143

---(AG-5) time :14.00, Score:0.000

[ TW ]:l appear brick at (0,2)
(AG-7) : Brick (0,2) destroyed
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---(AG-7) time :16.00, Score:0.143

---(AG-0) time :18.00, Score:0.143
[ TW ]:l appear obstacle at (0,3)
---(AG-4) time :20.00, Score:0.143

[ TW ]:l appear hole at (0,4)
[ TW ]:l appear hole at (0,5)

* % %
Xoumepdopota: [Topatnpeitol onuavtikn Lel®on TV UN-00pavaY EVEPYELDY TOV
EVOEYOUEVMC VoL oyeTICETON LE TN LEYOADTEPT EUTAOKT] TOV KOGLOV OVAIESH GTNV EKTEAEOT
TV TpaKTOpwV. Eniong 10 kdmwg peyoddtepo @OpTo EMITPENEL GTOVG TPAKTOPES VL SOVAEHOLV
O GLVEPYOTIKA OO TPLV.

I'evika counepaocuata

- Oco M daomopd Kot 1 TVTIKY amoOKAon PaboAoyiog HEW®VETOL TOGO AYOTEPO AVTOYOVIGTIKOL Eivatl ot
TPAKTOPES

- H peiowon daomopdg p€cov ypdvou dlekmepaimons epunvedETOL MG £EICOL aTLYELG EMAOYES Y10 TOVG
npaktopec (uakpvd ToOPAa, d1adpopéc ue TOAAG epmdOAL0L KAT)

- H avtayoviotikoétto givar ovaloyn Tov gOPTov Kot avTIoTPOP®S VAAOYT TOV aplOIOD TPOKTOPMV.

- To képdog oe GYEomn e TIG EKOOYES MYOTEPOV TPAKTOPWV EEAPTATAL OTT T UN-OVTOYOVIGTIKOTNTO TWV
TPOKTOPWOV.

- A¥Enom eV pn adpavmV EVEPYEIDY TOL KOGLOL GUVETAYETAL OENGT TOV HEGOL YPOVOL
dlekmepaimong

- Tleprocdtepec adpaveig eVEPYELEG TAPOUTNPOVVTOL OE EKOOYEC UE LEYOAN EUTAOKN TOV KOGLOV GTIC
EKTEAEGELG TOV TPOUKTOP®V.

- O apBuog TV TPAKTOPOV GTO GLGTNLA EIVAL OVOAOYOG TOV KEPOOVS YPOHVOL

- H mokvomra tov k6cpov o€ TovPAa Kot TpOTEG Eival 6YXedOV OVAAOYT TOV TOCO UEYAAES OMOGTACELG
yivovton

- O mpdaxTopag 6V AAANAETIOPA TOAD LLE TOV KOGUO (QTPOTIUNOT» VEOEUPOVICOEVTOV GTOXEI®V)

- To péyebog tov kOGO dev EMMPEAlEL Le GLYKEKPIUEVO TPOTO TIG EKTEAEGELS
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Biplioypagia - Hoparmounés

1) Gewpio mpaxtépwv
Ewooywyn oro molomporxropixd coothuoTo.
(Michael Wooldridge , petappooylookxalorodrov Aomaocia , exdooers KAg1ddpiGuog)

Aoororomovrov Aoraoio,
Awapaveies pabnuarog «Xvariuoto llpoxtopwv»
http://inf-server.inf.uth.gr/courses/CE454/

2) Oswpntin (NTiueto, TanTéypovow TPOYPOUIUATIOUOD
Aaing Zropidwv

Awapaveies uabnuorog Hpoypouuoziouog 111
http://inf-server.inf.uth.gr/courses/CE220/

3) Yrnoloyiouog oratiotikav yia ke sxdoyr
http://easycalculation.com/statistics/standard-dé&eia php

4) Ocwpntird ororyeio yio. tpofliuota Aafvpivloo
http://en.wikipedia.org/wiki/Maze_solving_algorithm

5) AxyépiBuor avolitnong

Teyvnty Nonuoovvy B’ Exdoon

(BrayaBac Imdvvng, Kepdlag Tétpog, Baoileidone Nikdloog, Kokkopac @®atne, Zoxellapiov HMog, Exdooels
Toptayavn)

6) Apyeio viomoinons ovvaptiicewy ovpdg (QuUeue.c , queue.h)
Simon Howard
http://c-algorithms.sourceforge.net/
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