EIXATQI'H XTON ITPOI'PAMMATIXMO (2012-13)

‘Aoxnon 4

Yny doxnon auty, xakeloVe va vhonojoete éva mpdypauun C mou Va nailel, pe aviinaio Evay
dvipwno (Tov yehotn Tou tpoYEdupaTos), To TonyVvidt Hex.

To Hex nofletan ot éva mhaioio eCaywvwy ddotaong cuvidwg 11 x 11, adhd uropel vor mawy Vet
xu oe onowdfrote ddotacn N X N, ue N > 4. O évag maixtng elvor o Aguxdg xow 0 dhhog o
wadpog. Kdle malxtng €yet otn dudest| Tou Evay enapxr apiud amd xuxhxd mhaxiol Tou yemUUTog
Tou. Emnfong, xdde Ceuydor amévavtt mhevpwy tou Tmhauoiou avrixel o xadéva amd Toug dVo TAUXTEC.
Y10 monyvidt, ot maixteg matlouy eVAARGE, ue ToV Aeuxd Vo TallEl Tp@TOC, ToToVETMVTAC Evar Thax(dlo
TOU YpWHATOS Toug ot xdmota eAelVepn V€on tou mharstou mou emupoldy. O otdyog Toug elvon va
oynuaticouvy pio ouveyr| oxxohoudia and TAaxidl TOU YEMOUATOS TOUS, GE YEITOVIXE EEAYMVA, TOU Val
GLVOEEL TI¢ 00O TAELEES Tou Thatciou Tou Toug avixouv. ‘Omolog TaxTNG To xUTOEVWCEL TP®TOC,
elvon 0 vixntic.

Y10 oyfua (o) mapoxdtew goivetar to Thaloto Tou monyidlol ety apyioel 1 e€EMEY Tou. Xto ()
QUIVETOL 1) XATACTAGT, TOU TotYLdLo0, ol ol TuxTeC €youy TomoVeTACEL EVOAREE xdmotar TAox(OLd
Toug. X0 () éxer xepdioel o ualpog malxtng, yratl €yel xataoxeudoel plo cuvey i axoloudia and
Yertovixd dadpa Thaxidla TOU GUVBEEL TIC TAEUPEC TOU TOU OVIXOUV.

(5)

Eneldr) oto mouyvidl autd o maixtng mou naflel Tp®Tog €YEl TAEOVEXTNUA, UEQIXEC PORES, CUUPL-
velton HETOEY TV 000 TUXTOY Vo EQUPUOCOUY X0l EVOL XAVOVOL TOU OVOURLETAL Kavovas avtaAdayns
(swap rule). Yougwvo ye tov xavéve autd, UETd and Tny e xivnor Tou hAeuxol ToixTy, 0 podeog
€yeL To Ouxatmwpa, av VEAeL, var YivEL auTodg TPWTOG TalXTNG UE TEWTTN XVNoT T1 GUUPETEIXY| AUTHG TOU
enanle o heuxodg mabxtng. Me tov Opo “cuppetewd’, evvoeiton 1 avtiuetddeon oTHANG xon YeoUUNS
o€ oyéor uE TNV xivnon tou Aeuxol. Do mopdderyua, av o Aeuxdg etye nailelr oto D2 v mpwtn tou
x(vnoT), 0 Uatpog EyEL TO BIXAUlWU VAL TNV UXUPKGCEL, OTAV IGYVEL O XAVOVAS TNG AVTUAAXYNG, oL Vo
nafel exetvog oav mentn xivnorn oto B4, Y1n ouvéyeia, nailer o heuxdg maixtng, ooy deUTEROS.

To Hex etvar éva mouyvidt otpatnyrc xou 1o va avantuyoly alyoprduol WoTe va unopel €vag
umoloyloThc va Tadler xahd auTd To maryvid eivon avtixeiuevo evog xAddou tre IIAnpogopixrc, mou
Myeta Teyvnery Nonuoouvn (Artificial Intelligence). Ileplocdtepec mAnpogopiec yior t0 monyvidt
uropeite va Bpeite otov olvdeopo http://en.wikipedia.org/wiki/Hex_(board_game).

To npbdypappa mou Yo ypddete (€otw OtL T0 exteléoio ovoudleton “hex”) Vo umopel vor d¢yeton
Amo TN YRUUUT EVTOADY XATOLES ETAOYES, Yiol TOV XADOPLOUG 0Oy XMV TUPAUETEMY, X apol EEXVATEL
vor exteleiton, Yo Tpénel vor B€yeTon EVIOAES amd €va mpoxadoplouévo penepToplo Tou Yo xadopllouvy
™ Aettoupyia Tou.

Or emhoyég and 1 ypuuur evIohay elvon ot e€ng:

-n <size> : To tumx6 Hex nofleton oe mhaioo 11 x 11. To npdypouud cag Yo mpénel va efvou
oe Véon va nailel to maryvidt Y onoodrinote yéyedoc e Sidotaone Tou mhaolov (<size>)
uetall 4 xar 26 (ouunepthopPovouévwy), 1o onolo xadopiletar and Ty emthoyn auth. Av dev
dovel n emhoy, vo Jewpeiton 6Tt <size> = 11.



-d <difficulty> : Opiletu To eninedo duoxolac oto onolo Vo mailetor To Maryvidt and To TEO-
Yooupa Tou Vo ypddete. Av dev dodel 1 emhoyy|, va Yewpeiton <difficulty> = 1, mou eivan
T0 yuunAoTtepo eninedo duoxohiog. Ilepioodtepa yia o eninedo duoxollag, oTn CUVEYELL.

-b : O yprotne Ya eivan o padpog taixtng, onote tailel dedtepog. Av dev dodel 1) emhoyn, o yphotng
Vo elvor 0 Aeuxdg maixtng, ondte Tailel TeMTOC.

-s 1 O xavovag aviahhayhc ebvan evepyog. Av Oev dolel 1 emhoyr), o xavovag aviahhayhc OEV
eqopuoleTo.

Agot Lexvioel va exteleiton o mpdypapuo tou Yo yeddete, va d€yeton eviohéc mou xoopilouv
TOEUETEOUS, OANG xat T1) Aettoupyio Tou mawywidlol. Ot evioléc autég elvou:

newgame [whitel|black [swapoff|swapon [<size>]1] : Apyilel €€ apyrc véo monyvidl. Av dev
dovel xopla TAPHUETEOE, TO YPWHA TOU YENOTY, 1) o) 0g TOU xavova avTadloy i xar To peyedog
TOU Ty VB0 TEOXVTTOLY amd To Tt 0OUNXE OTN Ypouur EVIoAmy. Av dovel uio mapductpog,
auTY| TEETEL va efvan xdmoto and Ta white 7} black, mou eivor To ypwua mou Vo €yel 0 YEHOTNG.
Av dolel, extéc Tne TEOTNG, XL OEVTERT TUPAUETEOC, AUTH TEETEL va efvan xdmolo and To
swapoff 1| swapon. Xtny mpaTn Tep{nTwot), 0eV EQUOUOLETIL O XAVOVIS AVTOANAY NS, EVG OTN
oevuTeRT) eapuoletar. Av Bovel, exTOC TwV 000 TEAOTWY, xou TEITH TUPJUETEOC, auTh lvar To
uéyedog Tou oy vidlov.

play <move> : H evtohr elvon amodexts| dtav etvar 1 oetpd tou yeriotn va nailel. To <move> etvor
7 xtvnom nou emudel va xdver o TaixTNg, 6T wopgY| <letter><number>, TIC GUVTETAYUEVES
Tou e€ay@vou Tou emuUEl Vo TomoYeTHOEL TAUXIBIO TOU YPWUATHS Tou, 6Tou <letter> eivan
xdrowo and to (A, B, C, ...) xou <number> givor xdnoto and to (1, 2, 3, ...).

cont : H evtohf elvar amodext| 6Tav €lvan 1) 6eLpd ToU TEOYEdUUUTOS Vo Taflel, onoTe Yivetan 1) xivnon
TOL AUTO anogacileL.

undo : O yprotng avorpel TV TponyoUUeVT xivnot Tou. Av €yel yivel #o1 xau 1 xivnor Tou TeoYed-
HOTOg, avoupeltar ot auT.

suggest : O ypriotne {ntd and to TEdYpouua Vo Tou UTodEEel TV xivnon mou Yo HToy xahd v
xdvel. H evtold| efvon amodexty| dtav etvon 1 o€1pd Tou var Tadlet.

level [<difficulty>] : O ypriotng emhéyel oav eninedo duoxollag to <difficulty>. Av dev
oovel <difficulty>, T0 TEOYEUUUN EXTUTWVEL TOLO Elvon TEEYOV ETTEDO BUOKOALNG TOU ToLY Vi-
oto0.

swap : Av o ypriotng mailet 5eUTERPOC, UE TNV EVIOAY qUTH| UTOPEL VoL UTOBEIEEL, HOVO GTNY TEWTY TOU
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xtvnom, xar €@’ boov oy Vel 0 xavovag aviadiayhg, 0Tt emuuel va yiver “avtaiioyn”.
save <statefile> : Amolnxelel Ty Tpé€youca xatdotacy Tou TaryVIdlol oo dpyeio <statefile>.

load <statefile> : ®optwvel and 10 apycto <statefile> pla anoVnxeupévn xatdoTacn Ty vi-
000. Tleplocdtepa yiow T OpYT| TWV APYEWY XUATACTICEWY, OTN GUVEYEL.

showstate : Extun®vetor 1 tp€youca xatdGTacT) ToU TaLyvioLoU.
quit : Teppatilel To mpdypauuoL.

Mia evoewtiny) eEXTEAEST) TOU TROYPEUUUATOS PAEVETOL GTT) GUVEYELXL:



% ./hex -n 7 -d 2
> newgame
A B C D E F G
/N N/ N/ N2/ N\ N2/ N\
1] | | | | | | | 1
\o/ N2/ N/ N2/ N/ NN/ N
P e
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
B 3| | | | | | | | 3
L \_/ \_/ \_/ \_/ \_/ \_/ \_/\
Aady 14
C \o/ \_/ N/ \2/ N/ N2/ NN
K s/ | I 0 1 | | 1|65
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
6 | | | | | | | | 6
\_o/ \_/ \_/ \_/ \_/ \_/ \_/ \
L4 N A A A R R

\_/ N/ N2/ N2/ N2/ N2/ N\
A B c D E F G

White player (human) plays now
> play E4
A B C D E F G
/ \_/ \_/ \_/ \_/ \_/ \_/ \
1 | | | | | | | 1
\_/ N/ N/ N2/ N\ N/ NN
2 | | | | | | | | 2
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
B 3| | | | | | | | 3
L \_/ \_/ \_/ \_/ \_/ \_/ \_/ \
A 4| | | | | w | | | 4
C \_/ \_/ \_/ \_/ \_/ \_/ \_/ \
K 5 | | | | | | | | 5
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
6 | | | | | | | | 6
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
71 | | | | | | | 7

\_/ N/ N2/ N2/ N2/ \_/ \/
A B Cc D E F G

Move played: E4
Black player (computer) plays now



> cont
WHITE
A B C D E F G
/ N\_/ \_/ \_/ \_/ \_/ \_/ \
1 | I | I | I | 1
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
2 | I | | | | I | 2
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
B 3 | | | I | b | | | 3
L \_/ \_/ \_/ \_/ \_/ \_/ \_/ \
A 4| | I | | w | I | 4
C \_/ \_/ \_/ \_/ \_/ \_/ \_/ \
K 5 | | I | I | I | 5
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
6 | | | | | | | | 6
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
71 I | I | | | | 7

\_/ N/ NN/ NL NN
A B C D E F G

Move played: E3
White player (human) plays now
> play D3
A B C D E F G
/ \_/ \_/ \_/ \_/ \_/ \_/ \
1 | | | | | | | 1
VY2 VIV VA V2 WV A NV NV
2 | | | | | | | | 2
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
B 3 | | | | w | b | | | 3
L \_/ \_/ \_/ \_/ \_/ \_/ \_/ \
A 4| | | | | w | | | 4
C \_/ \_/ \_/ \_/ \_/ \_/ \_/ \

K s/ | I 0 1 1 1 165

\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
6l I 0 1 1 | 1686

| V2 VA UV NV WV VIV WV
[/ I E I N R N R 4

\_/ N/ N2/ N2/ N2/ N2/ \/
A B Cc D E F G

Move played: D3
Black player (computer) plays now



> undo
WHITE
A B C D E F G
/ N\_/ \_/ \_/ \_/ \_/ \_/ \
1] I I I I I I | 1
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
2 | I I I I I I | 2
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
B 3 | | I I | b | I | 3
L \_/ \_/ \_/ \_/ \_/ \_/ \_/ \
A 4| | I | | w | I | 4
C \_/ \_/ \_/ \_/ \_/ \_/ \_/ \
K 5 | | I I I I I | 5
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
6 | I | I I I I | 6
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
71 I I I I | I | 7

\_/ N/ NN/ NL NN
A B C D E F G

White player (human) plays now
> play G2
A B C€C D E F G
/N N/ N/ N/ N2/ \_/ N\
1] | | | | | | | 1
\_/ N/ N/ N2/ N\ N\ NN
2 | | | | | | | w | 2
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
B 3| | | | | b | | | 3
L \_/ \_/ \_/ \_/ \_/ \_/ \_/\
A 4| | | | | w | | | 4
C \_/ \_/ \_/ \_/ \_/ \_/ \_/ \
K 5 | | | | | | | | 5
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
6 | | | | | | | | 6
\_/ \_/ \_/ \_/ \_/ \_/ \_/ \
71 | | | | | | | 7

\_/ N/ N2/ N2/ N2/ N2/ N\
A B Cc D E F G

Move played: G2

Black player (computer) plays now
> save file.hex

> quit

b



% ./hex
> load file.hex

‘AN plor eVOEWTIXY) EXTENEDT) TOU TROYEAUUATOS, Yiot TonyVidt o mhaioto 4 X 4, efvon 1 e€rc:

% ./hex
> newgame black swapon 4
WHITE
A B C D
/ N\_/ NN/
S A |
B \_/ \_/ \_/ \_/\
L2 [ I 12
A \_/\_/ N\ N\ N\
c3l I 1 I 13
K \_/\_/ \_/\_/\
a1 1 1 1 14

\-/ \_/ \_/ \_/
A B C D

White player (computer) plays now
> level 3
> cont

/ \_/ \_/ \_/ \
A I N N |
B \_/ \_/ \_/ \_/\
L2 | | | | | 2
A N\_/ \_/ \_/ \_/\
C 3| I I | w | 3
K \_/ \_/ \_/ \_/ \
a1 1 1 1 14

\_/ \_/ \_/ \_/
A B C D

Move played: D3
Black player (human) plays now



> swap
WHITE
A B C D
/ \_/ \_/ \_/ \
A I N R |
B \_/ \_/ \_/ \_/\
L2 | | | | | 2
A N\_/ \_/ \_/ \_/ \
c3! 1 1 1 13
K \_/ \_/ \_/ \_/ \
4 | | | b | | 4

\_/ N/ \/ \_/
A B C D

Move played: swap
White player (computer) plays now
> cont

/ \_/ \_/ \_/ \
x|
B \_/ \_/ \_/ \_/\
L2 | | | | | 2
A \_/ \_/ \_/ \_/ \
C 3 | | w | I | 3
K \_/ \_/ \_/ \_/ \
41 | Ibl 1|4
\N_/ \_/ \_/ \_/
A B C D

Move played: B3
Black player (human) plays now
> play B4
WHITE
A B C D
/ \_/ \_/ \_/ \
1 | | | | 1
B \_/\_/\_/ \_/\
L2 | 1 12
A N\_/ \_/ \_/ \_/ \
C3 | | w | | | 3
K \_/\_/ \_/ \_/\
4 | ' o | Dbl | 4

\_/ \_/ \_/ \_/
A B C D



Move played: B4
White player (computer) plays now
> cont

/ \_/ \_/ \_/ \
A N |
B \_/ \_/ \_/ \_/\
L2 | | | | | 2
A N\_/ \_/ \_/ \_/ \
Cc 3| | w | | | 3
K \_/ \_/ \_/ \_/ \
4 lwlblbl |4
\_/ \_/ \_/ \_/
A B C D

Move played: A4
Black player (human) plays now
> play C1
WHITE
A B C D
/ \_/ \_/ \_/ \
1 | | b | | 1
B \_/\_/\_/ \_/\
L21 [ @ 1 12
A N\_/\_/ \_/ \_/ \
c3l lwl I 13
K \_/\_/ \_/ \_/\
4 | wlbl bl | 4

\_/ \_/ \_/ \_/
A B C D

Move played: C1
White player (computer) plays now



> cont
WHITE
A B C D
/ \_/ \_/ \_/ \
1] I | b | | 1
B \_/ \_/ \_/ \_/\
L2 | w| | | | 2
A N/ \_/ \_/ \_/\
C 3| | w | I | 3
K \_/ \_/ \_/ \_/ \
4 | wlbl bl | 4

\_/ N/ \/ \_/
A B C D

Move played: A2
Black player (human) plays now
> suggest
You may play at Bl
> showstate
WHITE
A B C D
/ \_/ \_/ \_/ \
1 Iel 11
B \_/ \_/ \_/ \_/ \
L2 lwl [ I |2
A \_/ N/ \_/ NN\
c3l lwl I 13
K \_/ \_/ \_/ \_/ \
4|lwlblbl |4
N/ \_/ \_/ \_/
A B C D

Black player (human) plays now
> play B1
WHITE
A B C D
/ \_/ \_/ \_/ \
1 | b | b | | 1
B \_/\_/\_/ \_/\
L2 wl | | | 2
A N\_/ \_/ \_/ \_/\
c3l lwl I 13
K \_/\_/ \_/ \_/\
4 | wlbl bl | 4

\_/ \_/ \_/ \_/
A B C D



Move played: Bl
White player (computer) plays now
> cont

/ \_/ \_/ \_/ \
t1lwlblbvl |1
B \_/ \_/ \_/ \_/\
L2lwl | | 12
A \_/ \_/ \_/ \_/ \
Cc 3| | w | | | 3
K \_/ \_/ \_/ \_/ \
4 lwlblbl |4
\_/ \_/ \_/ \_/
A B C D

Move played: Al
Black player (human) plays now
> play A3
WHITE
A B C D
/ \_/ \_/ \_/ \
1lwlbl bl | 1
B \_/ \_/ \_/ \_/\
L2 w]| | | | 2
AN\ \_/\_/ \_/\
C31Db | wl | | 3
K \_/\_/ \_/ \_/\
4 | wlbl bl | 4

\_/ \_/ \_/ \_/
A B C D

Move played: A3
White player (computer) plays now



> cont

WHITE

A B C D

/ N\Z/ NN/
tlwliblbl |1
B \_/ \_./ \_/ \_/\
L2lwlwl | |2
A \_/ N\ N/ NN
C3lblwl | 13
K \_/\2/ \_/ \_./\

4lwlblbl |4

\_/ N/ \/ \_/
A B C D

Move played: B2

End of game
White player (computer) wins with path A1-A2-B2-B3-A4
> quit

‘Ocov agopd TN pop®r TV aPYElWY XxUTAcTIoEWY, Tou Yetpllovial ol evioAéc save xot load,
outh mpénet va ebvon 1 €€ Apynd, uéoa oto apyelo umdpyeEl (o€ OLAOLXN pop(pf]) EVOg axEQALOC,
ToU €V6¢ byte, mou eivon 1 SidoTtaoy Tou TAaciou (€otw n), uetd pla évdeln, oe éva byte, yio To
Totog maxTNG €yel oepd var madZel (Pw’ f ’b’, avdloya) xor UeTd n? bytes, to onola xwdixoToloHY
ToL TEPLEYOUEVA TwV Véoewy Tou Tharotou, xatd ypouués. Do tic Véoel ye heuxd mhaxidio umdpyet
T0 *W’, yiol EXElVES UE Lodpo Thox(dlo To *b’ xat yio Tic xevég Véoewc 1o 'n’ (ASCII xwbdixof). To
apyelo 0To omolo amoUNXEVTNAE 1) XATAGTACT, TOU ALY WLOLOU, XUTA TNY TRMOTN ATO TIC TEONYOUUEVES
EVOELXTIXEC EXTEAEDELS, Elvar To http://www.di.uoa.gr/ ip/hwfiles/hex/file.hex.

Eninedo duoxoiiag - O alyodprdpog minimax

‘Eva 9éua mou Yo mpénel va oulntniel edw ot xdmoto Padud elvon autd tou eminédou duoxohiog 6To
omofo Yo xakeiton vo maiel To mpdypauuo Tou Yo yeddeTe.

‘Eotw 611 1o npdypopua Beioxetar oto onueio mou npénel vo anogacioet Tt xivnon va xdvet. Tlodg
ouwe Ya emiélel o mota eheliepn Véom tou mAaiciou va TomoveToEL TAUXIOIO TOU YPWOUATOS TOU;
Ipogavag meemer va elvor exelvn mou Yo T0 00NYHOEL OTNV ELVOIXOTERY DLVATY XATACTACY) YL TO
Yewpa tou. Onote ypetdleton éva Y€tpo Tou THGo xahy| ebvar plo xatdotacT Tonyvidtol Yo x4moLo
Tt 8edouévou yewuatos. ‘Eva moAld anhd té€toto uétpo yio to Hex elvon 1 Sapopd tou urxoug
e UEYahOTEPNS oxohoudiog amd cuVEYOUEVA TAUXIBLO TOU YeWUaTOS Tou TaixTr uetov To avtioTolyo
unhxog ocohovdiog yio Tov avtinoro. Efvon avtixelyevo tng doxnong to vo oxe@Teite yprowa uETpo
NG TOWOTNTAS Wag XATAOTAONG, Ta 0Tl Vo GUVOUAOETE XaTdAANA L HOTE va TpoxUpeL Ui 6Go 1o
OLUVATOV TEQIGOOTEQD AELOTIGTY] CUVIGTOUEVT.

Emotpégovtog Twpa 010 TROBANUA TG EMAOYNS A6 TO TEOYQPUUUN TNG XATUAANAOTERNC XIVNomg
UETACY OAWY TWVY DLYATGY, Wio, oyeTIXd amAoixt|, Tpoceyyion, etvar va emtheyel exetvn 1 xivnomn mou
o0nyel o xaTdoTACT UE TNV XAAVTERY TOLOTNTA, YL TOV ToUXTN-UTOAOYIOTH. ©Oa UT0POUCUUE TOTE
va ToUPE 6Tt To mpoypauua mailel ot eninedo duoxohag 1. H mpocéyyion auty yopaxtnpiletan
oav amAoixt), OtOTL OVl XATO0 TEAGUANEO TAEOVEXTTUO GTO TEOYQPOUUA, OUWS UTOpEl var 0dnyel o
XATAOTACT| OOV 0 T TNG-YPNOTNG Vo et Btardéauun xdmola ToAL xaifpta xivnom, 1 omola Vo avaTeEmeL



UTEQR TOL TNV LooppoTia Tou Tonywidol. Mrrwe Yo émpene to Tpdypoupa va tpoBhédet x4t TéToio X
vaL v xdvel tehxd T Addog xivnor; Me dhha Aoy, dev Yo umopovioe, avti va haufBdver urnoédn tou
T0 T umopetl vo ouuPel petd amo pio xivnon otny Tpéyouca xatdoTaor), vo hauBdver utodn xou Ti¢ Vo
emopeves xwhoelc (eninedo 2); Kar yrotl vo xdver npdBhedmn uovo yio 800 xivioels xon oyl yior TeELC;
KatohoPBaivete 6Tt auTh 1 hOYIH YEVIXEVETAL, WOTE VA UTOREL TO TEOYPOUUA Vo eCEQEUVE ToL Tdovd
evoAhaxTind Yo Tig d ETOUEVES XVAGELS, OTOTE TOHTE Aéue 6Tl Tallel oe eminedo duoxoiiog d.

H pédodog mou meptypdgnxe mo tévw o yevxés Yeoupés etvar o alydprdyog minimax mou €yel
avartuy el yioo Tonyvidia 800 maxtwy, oto mhalow tng Teyvntic Nonuooivne. T va xatadBete
xohOTEPaL TN hoYxr) auTol Tou alyop{luou, BelTe TO EROUEVO Oy UL TOU TUPLOTAVEL TUAUX EVOS €V TPOU
ranvid600 (game tree).

4 . white-computer (max)

~10 4 1 black—human (min)

—10 e 7 . 4 . 9 8 . 3 . ! 6 C) 1 . white—computer (max)

t
- black—human (min)

‘Eotw 611 xdmota otiyur| To mawyvidl Peloxeton otny xoatdotaon a, otny omola ebvon 1 oetpd tou
T TN-UuTohoYIoTY| Vo Tael YE Tl Asuxd mAon{OLaL, XL €0Tw OTL Ot BUVAUTEC XIVAOEIC TOU UTopEl Vo
xdvel Yo 001 yodoay 1o Ty VoL oe xdmola and TIC xataoTdoelc b, ¢ ¥ d. Av 1o mpdypauua Enoule o€
eninedo duoxoliag 1, anAd Yo anoTipoOoE TNV TOWOTNTU AUTKOY TWY TELOY XATACTACEWY X Vo EXave
Vv xbvnomn mou Yo Ntav N mo cuugépouca YU autd. ‘Eotw duwng ot €yel xadopiolel o mpdypauua
va ailel o eninedo duoxohiag 3. Tote Yo mpénet va mdpel Ty andgaot, Tou TEOBAETOVTAC Tt UTOpEL
vo. oupPel petd and teelg xvroe. Omote, yia xdde mdavy| exduevn xatdotaon and g b, ¢ A d,
0TI onoleg elvon oelpd Tou TAlXTN-YENOTN Vo ToUEEL PE Tor podpol Thaxidd, TEETEL TO TEOY QUM VoL
Beet T emdpeveg mavég xatacTdoelg, 0T onoleg Yo elvon 1) 0€Lpd TOU TAXTN-UTOAOYIOTH| Vol TaUEEL
xa, Téhog, Yo xdie plo amd avtée, va Peel Tic mavég endueveg, 0T onoleg Yo ebvon 1 oeLpd Tou
T Ty eHOoT Vo TaHgel. AUTES 0L XATAOTAOELS QaivovTaL 0TO TEAEUTALO ERIMEDO TOU GYAUATOC.

Auto mou TEEREL VoL XAVEL TO TEOYROUUA EVAL YOl ATOTIUACEL TIC XATACTAOELS TOU TEAEUTAlOU EMLTE-
00U XAl VoL DLUBWOEL TPOS TA ETAVK TIC ATOTWWAGELS YE TNV €€R¢ Aoyuxr. e xdle xatdotaot Tou efvar
1 GELRA TOU TAUXTN-UTOAOYIGTY| Vo ToUEEL UE Ta dompar TAox(dLaL, 1) amoTiuncy Tne etvar To PEYLOTO WY
AMOTHAOEWY TOV XATACTAGEWY ToU Unopel var tpoxtidouy and autiv (Y autd, 0 TaXTNC-UTOAOYIOTHS
ovopdZetar max). O Adyog etvor 6t av Beedel o nouyvidt oe pio tétol xatdotoon xa eivar 1 Getpd
ToU TafxTN-UTohOYIoTY v afel, To mEdYpauua Yo Teénel va emAELEL TNV To cuUpEpouca xivno.
AvtioTtpoga, ot xdle xatdoTac mou efvar 1) oelpd Tou Talx Ty ehoTy va Takel Ye ol podpor Thoidta,
1 amoTiUNoY| TN €lVol TO EAGYLOTO TWV ATOTWUACEWY TWY XATACTICEWY TOU UTOREl Var Tpoxdhouy and
QUTHY (vt awtd, o T TNG-YPHoTNG ovoudlETon min). H Aoy elvon 6TL 0 Tl TNG-YeHoTNG Vo xdver



Y MyOTERO GUUPEPOUG Xivon Yo ToV TadXTN-UTohOYoTA.!

Y10 mponyoluevo oy, ot aptiuol otoug xououg Tou TeEkeuTalou ETTEDOL Elvol OL ATOTWAGELS
TWY AVTIOTOLY WV XATAOTACEWY, OTwe auTéS uToroyilovtar and Tn cuvdpTnoT mou €yel emAeyel Yia
VoL EXTIIS TNV TOLOTNTO TWVY XATACTACEWY omd TNV TAELEd Tou TalxTn-utohoytloty. Ot aptiuol otoug
EVOIAUECOUC XOUS0oUC Elvol Ol ATOTIURCEL TV AVTIOTOLY WY XATACTICEWY, TAVTU ATd TNV TAEUEE TOU
ToUXTN-UTOROYIOTY, OIS aUTEG dLadidovTar amd To TEleuTaio ETINEdO TPOg To avdTEPA. Anlady, oL
apriuol Tou uTdpyouv GToug EVOLdUECOUS XOUBoug BEV elvon 1) amoTUNGT TNG OXAg TOLS TOLOTNTIC,
oA TpoxUTTOUY and To tadid Toug. [ mopdderypa, 1 = max{r,s} = max{-5,3} = 3, k = max{u,v}
= max{-4,1} = 1, onéte d = min{i,j.k} = min{3,6,1} = 1. Tehxd, yio T0 Sedopévo mopdderyua,
OTAV 1) XATAGTACT, TALY VOO0 Elval 1) &, 1) XIVNOT) TOU GUUGEREL TO TEOYQPOUMUO Vo XAVEL EIVAL AUTH TOU
TO 0ONYEL OTNV XATACTAUOT) C.

Mrnogeite va deite pio moAD evdlagpépouoa onTixoToUEVY EQapuoYY| Tou alyopiluou minimax
oTov oUvoeouo http://upload.wikimedia.org/wikipedia/en/e/el/Plminmax.gif. Eniorng, yix
TAnpogoenct oug, ag avageplel 6Tl uTdpyel xar €vag alyoprduog Yo Tonyvidla U0 TUXTWY, TOU
arnotehel pio Behtiwuévn exdoyr Tou minimax, o oAyéprdyoc Twv dAga-prita arokondy (alpha-beta
plruning).2 LNUELOVETL OTL OEV Elvor HECU OTIC AMAUTHOELS TNG AOXNONG VoL VAOTIOLAGETE ToV ahyOpLiud
auTd, ahhd avapépeTtan Yl unopel v cag yernowedoet av ertduueite va GUUPETAGYEL 1) doxnor cag
ue aluwoelg 6o xUtedho Hex mou meprypdgetor 6to téhog TNG EXPHOVNOTS.

ITapadoteo

To mpbdypaupa mou Yo yeddete Vo mpénel va ebvan dounuévo oe éva oOvoho amd TOVAAYLOTOV
tela tnyola apyeia C (ue xatdhnin .c) xa ToLA&YLoTOV dVo apyela emxepalidog (ue
XATIANE .h). T va TOPAUOWOETE T1) DOUAELS oag, Vo Teémel var xdveTe ta eCHg:

e TonoVethote oha o apyeia (mnyada xou apyeio emxeporidac) uéoa o éva xatdhoyo mou Va
OMUOVEYHOETE, £0Tw UE 6voua hex, oe xdnow clotnua Unix. Erlong, tonodethote otov xa-
Tdhoyo autd xou Eva apyelo ue dvoua README, oto ontofo va Bivete odnyieg yio 11 UETAYADTTION
TWY OPYEIWY Ao TNV XUTACKEVT| TOU TEAXOU EXTEAEGIUOU, Xo)KS xat 6,TL dAAO xplveTe OXOTUIO
vo. emtonuavete. Tlpoawpetind, unopeite vo mapadoete xou €va opyeio Makefile mou va ava-
hopBdver OA1 TN Btadasta TG XATACKEVHG TOU TEAX0D EXTEAEGLUOU UECW TNE EVTOATC “make”
(dwote “man make” yio MEQLOGHTEREC AEMTOUERELES).

e ‘Ovtoag 670V %xatdhoyo Tou TEQLEYEL TOV XATdAoY0 hex, ONUoVEYACTE EVa ETLTEDOTONUEVO tar
apyeio (éotw ue dvoua hex.tar) mou nepEyel Tov xatdhoyo hex xou Gha ToU Ta TEPLEYHUEVAL

JEAs ” 3

Auté yiveton ye Ty evtolr) “tar cvf hex.tar hex”.

e Yuuméote To apyclo hex.tar, wote va dnmovpyniel to apyceio hex.tar.gz. Autd yivetan ue

TNV eVTOAf, “gzip hex.tar”.!

e To apycto hex.tar.gz eivor mov Yo TpEnel Vo UTOPBIAETE YECW TOL CUGTAUATOS UTOBOATC 01T
dievduvon http://hwadm.di.uoa.gr.”

1¥t0ug yoapoxtnpiopols Twy 800 TuxTdY, K¢ max xou min, ogelAeton xou To Gvopa Tou ohyopidpou (minimax).

INa mepoobtepec TANEogopliec, oto http://en.wikipedia.org/wiki/Alpha-beta pruning.

3 Av ¥éhete va avoxtAoete Ty devdpued Bour mou éxel pulaydel o éva eminedomompévo tar apyelo file.tar, autd
uropel va yivel ye tnv evtohn “tar xvf file.tar”.

1Av ¥éhete va anoouumiéoste éva apyelo file.gz mou éyel ouumieoVel pe TNV EVIOMA gzip, autd unopel va yivel
ME TNV eviOAY| “gzip -d file.gz”.

SMnyv vnofdhete acuunieota apyela 1 opyela mou elvon cupmEesuéva oe G Lopg extoc and tar.gz (m.y. rar,
7z, zip, »Ar.), yrol dev Yo yivovton Sextd yio aliohdynon.



Opadixn doxrnon

H doxnon avt uropel vo napadoldel xou and opddes TwV 800 ATOUWY. LNy TEP(TTWoT AUt
Yo mapadoVel uovo and o €va YEhog g ouddag, aAAd uéoa oto apyeto README o avagpépovton
oapwe ToL oTotyeld Twv 600 uehwyv. O otdyoc tne Sadixaciog autrc etvor va evioyudel 1 Woéa Tng
Lo OTUANG oLVEpYasiog o Uio opdda yioo TV emITELE VoG oTdyou. Av Ta U€An NG ouddag €youv
UAOTOLAGEL DLPOPETIXE TUANATA TNG doxnong, Yo meEnel 6Tto apyeio README va avagépeton pntd Tt
el vhomoihioel xdie uélog, £ToL WOTE GTNY TPOYoEixY| eEETA0T oL Vo axohovIfoEL, Vo Uny UTdoyEL
1 amadTnomn vo €yel xdmoto YENOG TNG OUddaS TARET YVWOoT Tou TS £Youy ulorotniel Tor TUAUATY OTa
omola exelvo Bev €yel eUmAaxeL.

KoneAho Hex (BONUS Baduoroyia)

Or aoxfioeig mou Yo unoAndoldy Vo unopolv Vo GUUUETAGYOLY, EQ° OGOV TO ONAWMCOUY OL GUYYLUPELS
Toug, oe xUnelo Hex mou Ya diedayVet, e obotnua knock out, tnv tekevtaio nuépa g TpoPopLxrc
e£€Ta0m¢ TV AoXACEWY, PET To Téhog Tne. [ Tig Tpelg xolbTepeC aoxroelg, Yo undplet emPBpdeuc
ot Baduoroyio toug xotd 100%, 70% xon 40%, xatd oepd. Ileplocdtepec Aemtouépetec yior To
x0meANo Vo avaxovwdoly v xapw o0To popouy Tou padruatoc. Ty enontelo Tne Slopydvwong Tou
xunéAdou Yo avahdBel emiTpony| and cuVERYdTES TOU paduaToC.

Ta npoypdupata touv Yo cupuetdoyouy oto xuTehho Hex mpenet va mAnpolv Tig axdroudeg npo-
Umovéoeic:

o To npoypoppo mpénel, Aol exTun®oel 0,Tt ypetdleton Uetd and xdle xivnon (m.y. auéows
TP TNV avdyveon e emouevne eviohic), va xdver flush tny €2086 tou, pe vy evioly
“fflush(stdout);”.

e To mpdypopua meénel va avapépet oe uio yeauur s €€60ou Tou mota xtvnon €yve YeTd and
x40e evtolr) cont odAd xou play. H ypauus auty mpénel va mepiéyet Tic dUo Aéleic Move xan
played, va éyet to oluPoho g dvew xon xdte TEAElog xon PETA va mepiéyer TV xivnon (..
Move played: D3). H xivnorn mpénet va efvar évar xepohaio ypduua axohoudoluevo and éva 1
d0o dmola, ywpic xevd aviyeoo (cwotéc xwvhoec: A2, F23, Moc xvioewe: a2, F 23, x\t.).
Emnpoocidétng, to mpdypauua urnogel, av tallet de0tepo, va emAECel “avTohhayh’ 0TV Te®TN
Tou xivnor. Tote Yo mpénel oty avagopd Tou, avl yia cuvietayuéveg Véong, va undpyel N
AéE swap (Onhadr, Move played: swap).

e To mpdypauuo TEETEL 0TWOONTOTE Vo Vhomolel Ti¢ emhoyég —n, -d, —b xar -8 NG Ypopung
EVTOAWY X0l TIC EOWTERIXEC EVTOAEC newgame, play xot cont.

e To mpdypapua TEETEL Vo elvon o€ VEOT) VoL oy TamoxpivETol 6woTd o€ mdavy| EVIOA, “avtaAiayng”
amo TOV AVTTOAG ToU, aVeLdETNTA AV TO {8l0 EYEL UAOTOLNGEL T1) BUVATOTNHTO AUTH YLl TOV EQUTO
ToL.

e Téloc, 10 mpdypauua TEETEL, ToURdytoTOoV OTay Tallel 6To eminedo 1, va divel Ty xivnor mou
ATOPAOIGE VO XAVEL OE ALYOTEQO amd Wod Aemtd (mporyudtixde ypeodvog), Otay exteheitar oe
xdmoto Linux pnydvnua tou gpyactnelov tou Turuartog, mou dev €yel @opTo Acttoupyiag and
NV exTtéleot dAAwY TpoypauudTwy. Emnpdcieta, av mdpouue To dlpotopo TwV TEoyHaTIX®Y
YEOV®Y TOL DATAVNOE TO TEOYPUUUO YA VO XAVEL OAEC TIC XV|OELS Tou G Tawy viol Hex didotaong
N, auto dev Vo mpéner vor utepPBaiver T N/2 Aentd.



