
EISAGWGH STON PROGRAMMATISMO (2010-11)

'Askhsh 4

Sthn �skhsh aut , kaleÐsje na ulopoi sete èna prìgramma C pou ja paÐzei, me antÐpalo ènan
�njrwpo (ton qr sth tou progr�mmatoc), to paignÐdi Reversi (  Othello).

To Reversi paÐzetai se èna plaÐsio 8 × 8, sunodeuìmeno apì èna sÔnolo kuklik¸n plakidÐwn,
ta opoÐa eÐnai maÔra sth mÐa ìyh touc kai leuk� sthn �llh. Oi paÐktec paÐzoun enall�x. O ènac
(maÔroc paÐkthc) topojeteÐ sto plaÐsio plakÐdia me thn maÔrh ìyh touc proc ta ep�nw kai o �lloc
(leukìc paÐkthc) me th leuk  proc ta ep�nw. 'Enac paÐkthc epitrèpetai na topojet sei plakÐdio tou
qr¸matìc tou se k�poia jèsh sto plaÐsio, ìtan apì th jèsh aut  kai se toul�qiston mÐa eujeÐa
gramm  (orizìntia, katakìrufa   diag¸nia) up�rqoun suneqìmena plakÐdia tou antÐjetou qr¸matoc
kai amèswc met� plakÐdio tou qr¸matoc tou paÐkth. Sthn perÐptwsh aut , lème ìti ta plakÐdia
tou antÐjetou qr¸matoc èqoun egklwbisteÐ, opìte antistrèfontai kai apoktoÔn plèon to qr¸ma tou
paÐkth pou ta egkl¸bise. Autì efarmìzetai se ìlec tic kateujÔnseic pou egklwbÐzontai plakÐdia
tou antÐpalou paÐkth. To paignÐdi arqÐzei me thn kat�stash pou faÐnetai pio k�tw sto sq ma (a)
arister�. Pr¸toc paÐzei p�ntote o maÔroc paÐkthc. An, gia k�poio lìgo, ènac paÐkthc den mporeÐ na
k�nei nìmimh kÐnhsh, tìte q�nei th seir� tou kai paÐzei o �lloc. To paignÐdi telei¸nei ìtan gemÐsei
to plaÐsio   ìtan kanènac paÐkthc den mporeÐ na k�nei nìmimh kÐnhsh. Nikht c eÐnai o paÐkthc pou
èqei sto tèloc tou paignidioÔ ta perissìtera plakÐdia tou qr¸matìc tou sto plaÐsio. Fusik�, to
paignÐdi mporeÐ na telei¸sei kai isìpalo.
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An sthn arqik  kat�stash (a) parap�nw, o maÔroc paÐkthc paÐxei sto e6, tìte egklwbÐzei to
leukì plakÐdio sto e5, opìte autì gÐnetai maÔro kai h kat�stash tou paignidioÔ eÐnai aut  sto
sq ma (b). An met� o leukìc paÐkthc paÐxei sto f4, tìte egklwbÐzei to maÔro plakÐdio sto e4, to
opoÐo gÐnetai leukì kai h nèa kat�stash eÐnai h (g).

To Reversi eÐnai èna paignÐdi strathgik c kai to na anaptuqjoÔn algìrijmoi ¸ste na mporeÐ
ènac upologist c na paÐzei kal� autì to paignÐdi eÐnai antikeÐmeno enìc kl�dou thc Plhroforik c,
pou lègetai Teqnht  NohmosÔnh (Artificial Intelligence). Perissìterec plhroforÐec gia to pai-
gnÐdi mporeÐte na breÐte ston sÔndesmo http://en.wikipedia.org/wiki/Reversi. EpÐshc, sto
diadÐktuo up�rqoun istoselÐdec stic opoÐec mporeÐte na paÐxete on-line to Reversi, ètsi ¸ste na
exoikeiwjeÐte me to paignÐdi. Gia par�deigma, deÐte thn http://www.mah-jongg.ch/reversi.

To prìgramma pou ja gr�yete (èstw ìti to ektelèsimo onom�zetai “reversi”) ja mporeÐ na
dèqetai apì th gramm  entol c k�poiec epilogèc, gia ton kajorismì arqik¸n paramètrwn, kai afoÔ
xekin sei na ekteleÐtai, ja prèpei na dèqetai entolèc apì èna prokajorismèno repertìrio pou ja
kajorÐzoun th leitourgÐa tou.

Oi epilogèc apì th gramm  entol¸n eÐnai oi ex c:



-n <size> : To tupikì Reversi paÐzetai se plaÐsio 8 × 8. To prìgramm� sac ja prèpei na eÐnai
se jèsh na paÐzei to paignÐdi gia opoiod pote �rtio mègejoc thc di�stashc tou plaisÐou
(<size>) metaxÔ 4 kai 26 (sumperilambanomènwn), to opoÐo kajorÐzetai apì thn epilog  aut .
An den dojeÐ h epilog , na jewreÐtai ìti <size> = 8.

-d <difficulty> : OrÐzetai to epÐpedo duskolÐac sto opoÐo ja paÐzetai to paignÐdi apì to prì-
gramma pou ja gr�yete. An den dojeÐ h epilog , na jewreÐtai <difficulty> = 1, pou eÐnai
to qamhlìtero epÐpedo duskolÐac. Perissìtera gia to epÐpedo duskolÐac, sth sunèqeia.

-l : 'Otan eÐnai h seir� tou qr sth na paÐxei, na tou upodeiknÔei to prìgramma poiec eÐnai oi dunatèc
kin seic pou mporeÐ na k�nei.

-w : O qr sthc ja eÐnai o leukìc paÐkthc, opìte paÐzei deÔteroc. An den dojeÐ h epilog , o qr sthc
ja eÐnai o maÔroc paÐkthc, opìte paÐzei pr¸toc.

AfoÔ xekin sei na ekteleÐtai to prìgramma pou ja gr�yete, na dèqetai entolèc pou kajorÐzoun
paramètrouc, all� kai th leitourgÐa tou paignidioÔ. Oi entolèc autèc eÐnai:

newgame [<size>] : ArqÐzei ex arq c nèo paignÐdi. An dojeÐ h proairetik  par�metroc <size>,
tìte aut  ja eÐnai h di�stash tou plaisÐou (alli¸c 8).

play <move> : H entol  eÐnai apodekt  ìtan eÐnai h seir� tou qr sth na paÐxei. To <move> eÐnai h
kÐnhsh pou epijumeÐ na k�nei o paÐkthc, sth morf  <letter><number>, ìpou <letter> eÐnai
h st lh (a, b, c, . . .) kai <number> eÐnai h gramm  (1, 2, 3, . . .).

cont : H entol  eÐnai apodekt  ìtan eÐnai h seir� tou progr�mmatoc na paÐxei, opìte gÐnetai h kÐnhsh
pou autì apofasÐzei.

undo : O paÐkthc anaireÐ thn prohgoÔmenh kÐnhs  tou. An èqei gÐnei  dh kai h kÐnhsh tou progr�m-
matoc, anaireÐtai kai aut .

suggest : O paÐkthc zht� apì to prìgramma na tou upodeÐxei thn kÐnhsh pou ja  tan kalì na k�nei.
H entol  eÐnai apodekt  ìtan eÐnai h seir� tou paÐkth na paÐxei.

selectcolor <color> : O qr sthc epilègei na eÐnai tou qr¸matoc <color>, ìpou to <color> eÐnai
black   white.

showlegal <option> : O qr sthc epilègei an epijumeÐ (<option> = on)   ìqi (<option> = off)
na tou upodeiknÔei to prìgramma poiec eÐnai oi diajèsimec nìmimec kin seic tou, ìtan eÐnai h
seir� tou na paÐxei.

level [<difficulty>] : O qr sthc epilègei san epÐpedo duskolÐac to <difficulty>. An den
dojeÐ <difficulty>, to prìgramma ektup¸nei poio eÐnai trèqon epÐpedo duskolÐac tou paigni-
dioÔ.

save <statefile> : ApojhkeÔei thn trèqousa kat�stash tou paignidioÔ sto arqeÐo <statefile>.

load <statefile> : Fort¸nei apì to arqeÐo <statefile> mÐa apojhkeumènh kat�stash paigni-
dioÔ. Perissìtera gia th morf  twn arqeÐwn katast�sewn, sth sunèqeia.

showstate : Ektup¸netai h trèqousa kat�stash tou paignidioÔ.

Tm ma mÐac endeiktik c ektèleshc tou progr�mmatoc faÐnetai sth sunèqeia:



% ./reversi -d 3 -l

> newgame

a b c d e f g h

+---+---+---+---+---+---+---+---+

1 | | | | | | | | |

+---+---+---+---+---+---+---+---+

2 | | | | | | | | |

+---+---+---+---+---+---+---+---+

3 | | | | * | | | | |

+---+---+---+---+---+---+---+---+

4 | | | * | W | B | | | |

+---+---+---+---+---+---+---+---+

5 | | | | B | W | * | | |

+---+---+---+---+---+---+---+---+

6 | | | | | * | | | |

+---+---+---+---+---+---+---+---+

7 | | | | | | | | |

+---+---+---+---+---+---+---+---+

8 | | | | | | | | |

+---+---+---+---+---+---+---+---+

Black player (human) plays now

White: 2 - Black: 2

> play f5

a b c d e f g h

+---+---+---+---+---+---+---+---+

1 | | | | | | | | |

+---+---+---+---+---+---+---+---+

2 | | | | | | | | |

+---+---+---+---+---+---+---+---+

3 | | | | | | | | |

+---+---+---+---+---+---+---+---+

4 | | | | W | B | | | |

+---+---+---+---+---+---+---+---+

5 | | | | B | B | B | | |

+---+---+---+---+---+---+---+---+

6 | | | | | | | | |

+---+---+---+---+---+---+---+---+

7 | | | | | | | | |

+---+---+---+---+---+---+---+---+

8 | | | | | | | | |

+---+---+---+---+---+---+---+---+

Move played: f5

White player (computer) plays now

White: 1 - Black: 4



> cont

a b c d e f g h

+---+---+---+---+---+---+---+---+

1 | | | | | | | | |

+---+---+---+---+---+---+---+---+

2 | | | | | | | | |

+---+---+---+---+---+---+---+---+

3 | | | * | | | | | |

+---+---+---+---+---+---+---+---+

4 | | | * | W | B | | | |

+---+---+---+---+---+---+---+---+

5 | | | * | W | B | B | | |

+---+---+---+---+---+---+---+---+

6 | | | * | W | | | | |

+---+---+---+---+---+---+---+---+

7 | | | * | | | | | |

+---+---+---+---+---+---+---+---+

8 | | | | | | | | |

+---+---+---+---+---+---+---+---+

Move played: d6

Black player (human) plays now

White: 3 - Black: 3

> play c6

a b c d e f g h

+---+---+---+---+---+---+---+---+

1 | | | | | | | | |

+---+---+---+---+---+---+---+---+

2 | | | | | | | | |

+---+---+---+---+---+---+---+---+

3 | | | | | | | | |

+---+---+---+---+---+---+---+---+

4 | | | | W | B | | | |

+---+---+---+---+---+---+---+---+

5 | | | | B | B | B | | |

+---+---+---+---+---+---+---+---+

6 | | | B | W | | | | |

+---+---+---+---+---+---+---+---+

7 | | | | | | | | |

+---+---+---+---+---+---+---+---+

8 | | | | | | | | |

+---+---+---+---+---+---+---+---+

Move played: c6

White player (computer) plays now

White: 2 - Black: 5

> save file.rev

> ............



'Allh mÐa endeiktik  ektèlesh tou progr�mmatoc, gia paignÐdi se plaÐsio 4× 4, eÐnai h ex c:

% ./reversi -n 4 -w

> showlegal on

> level 2

> newgame

a b c d

+---+---+---+---+

1 | | | | |

+---+---+---+---+

2 | | W | B | |

+---+---+---+---+

3 | | B | W | |

+---+---+---+---+

4 | | | | |

+---+---+---+---+

Black player (computer) plays now

White: 2 - Black: 2

> cont

a b c d

+---+---+---+---+

1 | | | | |

+---+---+---+---+

2 | | W | B | * |

+---+---+---+---+

3 | | B | B | |

+---+---+---+---+

4 | | * | B | * |

+---+---+---+---+

Move played: c4

White player (human) plays now

White: 1 - Black: 4

> play d4

a b c d

+---+---+---+---+

1 | | | | |

+---+---+---+---+

2 | | W | B | |

+---+---+---+---+

3 | | B | W | |

+---+---+---+---+

4 | | | B | W |

+---+---+---+---+

Move played: d4

Black player (computer) plays now

White: 3 - Black: 3



> cont

a b c d

+---+---+---+---+

1 | | | | |

+---+---+---+---+

2 | | W | B | * |

+---+---+---+---+

3 | | B | B | B |

+---+---+---+---+

4 | | * | B | W |

+---+---+---+---+

Move played: d3

White player (human) plays now

White: 2 - Black: 5

> play b4

a b c d

+---+---+---+---+

1 | | | | |

+---+---+---+---+

2 | | W | B | |

+---+---+---+---+

3 | | W | B | B |

+---+---+---+---+

4 | | W | W | W |

+---+---+---+---+

Move played: b4

Black player (computer) plays now

White: 5 - Black: 3

> cont

a b c d

+---+---+---+---+

1 | | | * | |

+---+---+---+---+

2 | * | W | B | * |

+---+---+---+---+

3 | | B | B | B |

+---+---+---+---+

4 | B | W | W | W |

+---+---+---+---+

Move played: a4

White player (human) plays now

White: 4 - Black: 5



> play d2

a b c d

+---+---+---+---+

1 | | | | |

+---+---+---+---+

2 | | W | W | W |

+---+---+---+---+

3 | | B | W | W |

+---+---+---+---+

4 | B | W | W | W |

+---+---+---+---+

Move played: d2

Black player (computer) plays now

White: 8 - Black: 2

> cont

a b c d

+---+---+---+---+

1 | | * | * | B |

+---+---+---+---+

2 | * | W | B | W |

+---+---+---+---+

3 | * | B | W | W |

+---+---+---+---+

4 | B | W | W | W |

+---+---+---+---+

Move played: d1

White player (human) plays now

White: 7 - Black: 4

> play b1

a b c d

+---+---+---+---+

1 | | W | | B |

+---+---+---+---+

2 | * | W | W | W |

+---+---+---+---+

3 | * | B | W | W |

+---+---+---+---+

4 | B | W | W | W |

+---+---+---+---+

Move played: b1

White player (human) plays now

White: 9 - Black: 3

> cont

It’s your turn to play



> play a2

a b c d

+---+---+---+---+

1 | | W | | B |

+---+---+---+---+

2 | W | W | W | W |

+---+---+---+---+

3 | | W | W | W |

+---+---+---+---+

4 | B | W | W | W |

+---+---+---+---+

Move played: a2

White: 11 - Black: 2

END OF GAME

> quit

%

'Oson afor� th morf  twn arqeÐwn katast�sewn, pou qeirÐzontai oi entolèc save kai load,
aut  prèpei na eÐnai h ex c: Arqik�, mèsa sto arqeÐo up�rqei (se duadik  morf ) ènac akèraioc pou
eÐnai h di�stash tou plaisÐou (èstw n) kai met� n2 bytes, ta opoÐa kwdikopoioÔn ta perieqìmena
twn jèsewn tou plaisÐou, kat� grammèc. Gia tic jèseic me maÔro plakÐdio up�rqei to ’b’, gia
ekeÐnec me leukì plakÐdio to ’w’ kai gia tic kenèc jèseic to ’n’ (ASCII kwdikoÐ). To arqeÐo sto
opoÐo apojhkeÔthke k�poia kat�stash tou paignidioÔ, kat� thn pr¸th apì tic dÔo prohgoÔmenec
endeiktikèc ektelèseic, eÐnai to http://www.di.uoa.gr/~ip/hwfiles/file.rev. Shmei¸netai ìti
to arqeÐo dhmiourg jhke se mhq�nhma Sun.

EpÐpedo duskolÐac - O algìrijmoc minimax

'Ena jèma pou ja prèpei na suzhthjeÐ ed¸ se k�poio bajmì eÐnai autì tou epipèdou duskolÐac sto
opoÐo ja kaleÐtai na paÐxei to prìgramma pou ja gr�yete.

'Estw ìti to prìgramma brÐsketai sto shmeÐo pou prèpei na apofasÐsei ti kÐnhsh na k�nei. EÐnai
dedomènh h kat�stash tou paignidioÔ ekeÐnh th stigm , kai dedomènou tou qr¸matoc (maÔro/leukì)
tou paÐkth-upologist , mporeÐ to prìgramma na brei poiec eÐnai oi nìmimec kin seic pou mporeÐ na
k�nei. P¸c ìmwc ja apofasÐsei poia apì autèc na epilèxei; Profan¸c prèpei na eÐnai ekeÐnh pou
ja to odhg sei sthn eunoðkìterh dunat  kat�stash gia to qr¸ma tou. Opìte qrei�zetai èna mètro
tou pìso kal  eÐnai mÐa kat�stash paignidioÔ gia k�poio paÐkth dedomènou qr¸matoc. 'Ena polÔ
aplì tètoio mètro eÐnai h diafor� tou pl jouc twn plakidÐwn tou qr¸matoc tou paÐkth meÐon to
pl joc twn plakidÐwn tou antÐpalou qr¸matoc. Den eÐnai to monadikì mètro, oÔte to kalÔtero
dunatì, all� eÐnai antikeÐmeno thc �skhshc kai to na skefteÐte   na breÐte kai �lla qr sima mètra
thc poiìthtac mÐac kat�stashc, ta opoÐa na sundu�sete kat�llhla ¸ste na prokÔyei mÐa ìso to
dunatìn perissìtero axiìpisth sunistamènh.

Epistrèfontac t¸ra sto prìblhma thc epilog c apì to prìgramma thc katallhlìterhc kÐnhshc
metaxÔ ìlwn twn dunat¸n, mÐa, sqetik� aploðk , prosèggish, eÐnai na epilegeÐ ekeÐnh h kÐnhsh pou
odhgeÐ se kat�stash me thn kalÔterh poiìthta, gia ton paÐkth-upologist . Ja mporoÔsame tìte



na poÔme ìti to prìgramma paÐzei se epÐpedo duskolÐac 1. H prosèggish aut  qarakthrÐzetai san
aploðk , diìti dÐnei k�poio prìskairo pleonèkthma sto prìgramma, ìmwc mporeÐ na odhgeÐ se kat�-
stash ìpou o paÐkthc-�njrwpoc na èqei diajèsimh k�poia polÔ kaÐria kÐnhsh, h opoÐa na anatrèpei
upèr tou thn isorropÐa tou paignidioÔ. M pwc ja èprepe to prìgramma na problèyei k�ti tètoio kai
na mhn k�nei telik� th l�joc kÐnhsh; Me �lla lìgia, den ja mporoÔse, antÐ na lamb�nei upìyh tou
to ti mporeÐ na sumbeÐ met� apì mÐa kÐnhsh sthn trèqousa kat�stash, na to k�nei autì gia tic dÔo
epìmenec kin seic (epÐpedo 2); Kai giatÐ na k�nei prìbleyh mìno gia dÔo kin seic kai ìqi gia treic;
KatalabaÐnete ìti aut  h logik  genikeÔetai, ¸ste na mporeÐ to prìgramma na exereun� ta pijan�
enallaktik� gia tic d epìmenec kin seic, opìte tìte lème ìti paÐzei se epÐpedo duskolÐac d.

H mèjodoc pou perigr�fhke pio p�nw se genikèc grammèc eÐnai o algìrijmoc minimax pou èqei
anaptuqjeÐ gia paignÐdia dÔo paikt¸n, sto plaÐsio thc Teqnht c NohmosÔnhc. Gia na katal�bete
kalÔtera th logik  autoÔ tou algorÐjmou, deÐte to epìmeno sq ma pou parist�nei tm ma enìc dèntrou
paignidioÔ (game tree).

white−computer (max)

black−human (min)

black−human (min)

A

B C D

E
F

G
H

I
J K

L M N O P Q R S T U V

−10 7 −3 2 4 8 −5 3 6 −4 1

−10 7 4 8 3 6 1

−10 4 1

4 white−computer (max)

'Estw ìti k�poia stigm  to paignÐdi brÐsketai sthn kat�stash A, sthn opoÐa eÐnai h seir� tou
paÐkth-upologist  na paÐxei me ta leuk� plakÐdia, kai èstw ìti oi dunatèc kin seic pou mporeÐ na
k�nei ja odhgoÔsan to paignÐdi se k�poia apì tic katast�seic B, C   D. An to prìgramma èpaize se
epÐpedo duskolÐac 1, apl� ja apotimoÔse thn poiìthta aut¸n twn tri¸n katast�sewn kai ja èkane
thn kÐnhsh pou ja  tan h pio sumfèrousa gi' autì. 'Estw ìmwc ìti èqei kajorisjeÐ to prìgramma
na paÐzei se epÐpedo duskolÐac 3. Tìte ja prèpei na p�rei thn apìfas  tou problèpontac ti mporeÐ
na sumbeÐ met� apì treic kin seic. Opìte, gia k�je pijan  epìmenh kat�stash apì tic B, C   D,
stic opoÐec eÐnai seir� tou paÐkth-anjr¸pou na paÐxei me ta maÔra plakÐdia, prèpei to prìgramma na
brei tic epìmenec pijanèc katast�seic, stic opoÐec ja eÐnai h seir� tou paÐkth-upologist  na paÐxei
kai, tèloc, gia k�je mÐa apì autèc, na brei tic pijanèc epìmenec, stic opoÐec ja eÐnai h seir� tou
paÐkth-anjr¸pou na paÐxei. Autèc oi katast�seic faÐnontai sto teleutaÐo epÐpedo tou sq matoc.

Autì pou prèpei na k�nei to prìgramma eÐnai na apotim sei tic katast�seic tou teleutaÐou epipè-
dou kai na diad¸sei proc ta ep�nw tic apotim seic me thn ex c logik . Se k�je kat�stash pou eÐnai
h seir� tou paÐkth-upologist  na paÐxei me ta �spra plakÐdia, h apotÐmhs  thc eÐnai to mègisto twn
apotim sewn twn katast�sewn pou mporeÐ na prokÔyoun apì aut n (gi' autì, o paÐkthc-upologist c
onom�zetai max). O lìgoc eÐnai ìti an brejeÐ to paignÐdi se mÐa tètoia kat�stash kai eÐnai h seir�
tou paÐkth-upologist  na paÐxei, to prìgramma ja prèpei na epilèxei thn pio sumfèrousa kÐnhsh.



AntÐstrofa, se k�je kat�stash pou eÐnai h seir� tou paÐkth-anjr¸pou na paÐxei me ta maÔra plakÐ-
dia, h apotÐmhs  thc eÐnai to el�qisto twn apotim sewn twn katast�sewn pou mporeÐ na prokÔyoun
apì aut n (gi' autì, o paÐkthc-�njrwpoc onom�zetai min). H logik  eÐnai ìti o paÐkthc-�njrwpoc
ja k�nei thn ligìtero sumfèrousa kÐnhsh gia ton paÐkth-upologist .1

Sto prohgoÔmeno sq ma, oi arijmoÐ stouc kìmbouc tou teleutaÐou epipèdou eÐnai oi apotim seic
twn antÐstoiqwn katast�sewn, ìpwc autèc upologÐzontai apì th sun�rthsh pou èqei epilegeÐ gia na
ektim� thn poiìthta twn katast�sewn apì thn pleur� tou paÐkth-upologist  (p.q. diafor� pl jouc
leuk¸n meÐon pl joc maÔrwn plakidÐwn). Oi arijmoÐ stouc endi�mesouc kìmbouc eÐnai oi apotim seic
twn antÐstoiqwn katast�sewn, p�nta apì thn pleur� tou paÐkth-upologist , ìpwc autèc diadÐdontai
apì to teleutaÐo epÐpedo proc ta an¸tera. Telik�, gia to dedomèno par�deigma, ìtan h kat�stash
paignidioÔ eÐnai h A, h kÐnhsh pou sumfèrei to prìgramma na k�nei eÐnai aut  pou to odhgeÐ sthn
kat�stash C.

MporeÐte na deÐte mÐa polÔ endiafèrousa optikopoihmènh efarmog  tou algorÐjmou minimax
sto sÔndesmo http://upload.wikimedia.org/wikipedia/en/e/e1/Plminmax.gif. EpÐshc, gia
plhrofìrhs  sac, ac anaferjeÐ ìti up�rqei kai ènac algìrijmoc gia paignÐdia dÔo paikt¸n, pou
apoteleÐ mÐa beltiwmènh ekdoq  tou minimax, o algìrijmoc twn �lfa-b ta apokop¸n (alpha-beta
pruning).2 Shmei¸netai ìti den eÐnai mèsa stic apait seic thc �skhshc na ulopoi sete ton algìrijmì
autì, all� anafèretai giatÐ mporeÐ na sac qrhsimeÔsei an epijumeÐte na summet�sqei h �skhs  sac
me axi¸seic sto kÔpello Reversi pou perigr�fetai sto tèloc thc ekf¸nhshc.

Paradotèo

To prìgramma pou ja gr�yete ja prèpei na eÐnai domhmèno se èna sÔnolo apì toul�qiston
trÐa phgaÐa arqeÐa C (me kat�lhxh .c) kai toul�qiston dÔo arqeÐa epikefalÐdac (me
kat�lhxh .h). Gia na parad¸sete th doulei� sac, ja prèpei na k�nete ta ex c:

• Topojet ste ìla ta arqeÐa (phgaÐa kai arqeÐa epikefalÐdac) mèsa s' èna kat�logo pou ja
dhmiourg sete, èstw me ìnoma reversi, se k�poio sÔsthma Unix. EpÐshc, topojet ste ston
kat�logo autì kai èna arqeÐo me ìnoma README, sto opoÐo na dÐnete odhgÐec gia th metagl¸t-
tish twn arqeÐwn kai thn kataskeu  tou telikoÔ ektelèsimou, kaj¸c kai ì,ti �llo krÐnete
skìpimo na epishm�nete. Proairetik�, mporeÐte na parad¸sete kai èna arqeÐo Makefile pou
na analamb�nei ìlh th diadikasÐa thc kataskeu c tou telikoÔ ektelèsimou mèsw thc entol c
“make” (d¸ste “man make” gia perissìterec leptomèreiec).

• 'Ontac ston kat�logo pou perièqei ton kat�logo reversi, dhmiourg ste èna epipedopoihmèno
tar arqeÐo (èstw me ìnoma reversi.tar) pou perièqei ton kat�logo reversi kai ìla tou ta
perieqìmena. Autì gÐnetai me thn entol  “tar cvf reversi.tar reversi”.3

• Sumpièste to arqeÐo reversi.tar, ¸ste na dhmiourghjeÐ to arqeÐo reversi.tar.gz. Autì
gÐnetai me thn entol  “gzip reversi.tar”.4

• To arqeÐo reversi.tar.gz eÐnai pou ja prèpei na upob�lete, me diadikasÐa pou ja anakoinwjeÐ
sÔntoma.

1Στους χαρακτηρισμούς των δύο παικτών, ως max και min, οϕείλεται και το όνομα του αλγορίθμου (minimax).
2Για περισσότερες πληροϕορίες, στο http://en.wikipedia.org/wiki/Alpha-beta pruning.
3Αν θέλετε να ανακτήσετε την δενδρική δομή που έχει ϕυλαχθεί σ΄ ένα επιπεδοποιημένο tar αρχείο file.tar, αυτό

μπορεί να γίνει με την εντολή “tar xvf file.tar”.
4Αν θέλετε να αποσυμπιέσετε ένα αρχείο file.gz που έχει συμπιεσθεί με την εντολή gzip, αυτό μπορεί να γίνει

με την εντολή “gzip -d file.gz”.



Omadik  �skhsh

H �skhsh aut  mporeÐ na paradojeÐ kai apì om�dec twn dÔo atìmwn. Sthn perÐptwsh aut ,
ja paradojeÐ mìno apì to èna mèloc thc om�dac, all� mèsa sto arqeÐo README ja anafèrontai
saf¸c ta stoiqeÐa twn dÔo mel¸n. O stìqoc thc diadikasÐac aut c eÐnai na enisqujeÐ h idèa thc
isìtimhc sunergasÐac se mÐa om�da gia thn epÐteuxh enìc stìqou. An ta mèlh thc om�dac èqoun
ulopoi sei diaforetik� tm mata thc �skhshc, ja prèpei sto arqeÐo README na anafèretai rht� ti
èqei ulopoi sei k�je mèloc, ètsi ¸ste sthn proforik  exètash pou ja akolouj sei, na mhn up�rqei
h apaÐthsh na èqei k�poio mèloc thc om�dac pl rh gn¸sh tou p¸c èqoun ulopoihjeÐ ta tm mata sta
opoÐa ekeÐno den èqei emplakeÐ.

KÔpello Reversi (BONUS bajmologÐa)

Apì tic ask seic pou ja upoblhjoÔn, ja proepilegoÔn oi 16 (to mègisto) kalÔterec gia na sum-
met�sqoun se kÔpello Reversi pou ja diexaqjeÐ, me sÔsthma knock out, thn hmèra thc proforik c
exètashc twn ask sewn, met� to tèloc thc. Gia tic treic kalÔterec ask seic, ja up�rxei epibr�beu-
sh sth bajmologÐa touc kat� 100%, 70% kai 40%, kat� seir�. H nik tria �skhsh ja anametrhjeÐ
kai me to prìgramma pou èqei ulopoihjeÐ apì sunerg�th tou maj matoc, kai sthn perÐptwsh pou to
kerdÐsei, ja up�rxei epiplèon bonus 50%. Perissìterec leptomèreiec gia to kÔpello ja anakoinw-
joÔn en kair¸ sto fìroum tou maj matoc. Thn epopteÐa thc diorg�nwshc tou kupèllou ja anal�bei
epitrop  apì sunerg�tec tou maj matoc.


