
EISAGWGH STON PROGRAMMATISMO (2009-10)

'Askhsh 3

An se mÐa skakièra (plaÐsio 8×8) topojet soume k�poiec basÐlissec,
lème ìti dÔo apì autèc “apeiloÔntai” metaxÔ touc, an brÐskontai sthn
Ðdia gramm , st lh   diag¸nio. 'Ena arket� endiafèron prìblhma-
grÐfoc pou up�rqei sqetik� eÐnai to prìblhma twn 8-basiliss¸n. Sto
prìblhma autì, to zhtoÔmeno eÐnai na topojet soume sth skakièra 8
basÐlissec, me tètoio trìpo ¸ste kamÐa basÐlissa na mhn apeileÐtai
apì kamÐa �llh. MÐa lÔsh tou probl matoc faÐnetai sto diplanì
sq ma. EÐnai eunìhto ìti to prìblhma twn 8-basiliss¸n mporeÐ na
genikeujeÐ sto prìblhma twn N -basiliss¸n, sto opoÐo to zhtoÔmeno
eÐnai na topojethjoÔn N basÐlissec se èna plaÐsio N × N ¸ste na
mhn apeiloÔntai metaxÔ touc.
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An sac zhtoÔsan na gr�yete èna prìgramma to opoÐo, gia dedomèno N , na brÐskei ìlec tic lÔseic
tou probl matoc twn N -basiliss¸n, ja èprepe arqik� na apofasÐsete p¸c ja anaparast sete
mÐa lÔsh. 'Enac aplìc trìpoc eÐnai na qrhsimopoihjeÐ ènac monodi�statoc pÐnakac akeraÐwn me N
jèseic, jewr¸ntac ìti k�je stoiqeÐo tou pÐnaka antistoiqeÐ se mÐa gramm  thc skakièrac. Epeid 
eÐnai bèbaio, lìgw twn dedomènwn tou probl matoc, ìti se k�je gramm  ja prèpei na up�rqei akrib¸c
mÐa basÐlissa, o pÐnakac mporeÐ na anaparast sei mÐa lÔsh, an k�je stoiqeÐo tou èqei san tim  ton
arijmì thc st lhc ston opoÐo brÐsketai h basÐlissa sth gramm  pou antistoiqeÐ sto stoiqeÐo. Gia
par�deigma, h lÔsh pou faÐnetai sto parap�nw sq ma mporeÐ na anaparastajeÐ apì ton pÐnaka

x[] = {1, 6, 8, 3, 7, 4, 2, 5}

Gia na lÔsoume to prìblhma twn N -basiliss¸n, pou, parempiptìntwc, an kei sthn kathgorÐa
twn problhm�twn ikanopoÐhshc periorism¸n, pou eÐnai upokathgorÐa twn problhm�twn anaz thshc,
mporoÔme na efarmìsoume thn ex c mèjodo. Arqik�, topojetoÔme mÐa basÐlissa sthn 1h gramm ,
èstw sthn 1h st lh. Met�, phgaÐnoume sth 2h gramm  gia na topojet soume kai ekeÐ basÐlis-
sa. Epeid  ìmwc oi basÐlissec den prèpei na apeiloÔntai metaxÔ touc, ja prèpei na frontÐsoume
h basÐlissa sth 2h gramm  na mpei se jèsh pou den apeileÐtai apì th basÐlissa thc 1hc gramm c.
Profan¸c, h pr¸th dunat  jèsh basÐlissac gia th 2h gramm  eÐnai sthn 3h st lh. SuneqÐzoume
kai sthn epìmenh gramm , topojet¸ntac basÐlissa sthn pr¸th dunat  jèsh pou den apeileÐtai apì
tic prohgoÔmenec basÐlissec, kai omoÐwc kai stic epìmenec grammèc. An se k�poia gramm  den u-
p�rqei jèsh pou na mporeÐ na topojethjeÐ basÐlissa, epeid  ìlec oi jèseic apeiloÔntai apì tic  dh
topojethmènec basÐlissec, tìte ft�same se adièxodo. Gia na xefÔgoume apì autì, prèpei na opisjo-
drom soume sthn teleutaÐa epilog  pou eÐqame k�nei gia topojèthsh basÐlissac kai na dokim�soume
thn amèswc epìmenh dunat  jèsh gi' aut . DouleÔontac me autìn ton trìpo, an katafèroume na
topojet soume basÐlissa kai sthn N -ost  gramm , tìte èqoume brei mÐa lÔsh touc probl matoc.
An jèloume na broÔme ìlec tic lÔseic, den èqoume par� na suneqÐsoume th diadikasÐa thc anaz thshc
me opisjodrìmhsh mèqri na èqoun elegqjeÐ ìloi oi pijanoÐ sunduasmoÐ topojèthshc N basiliss¸n.

'Oson afor� to p¸c mporeÐ na ulopoihjeÐ h anaz thsh me opisjodrìmhsh, o pio klasikìc kai
aplìc trìpoc eÐnai na qrhsimopoihjeÐ anadrom . Autì pou qrei�zetai na k�nei k�poioc eÐnai na gr�yei
mÐa anadromik  sun�rthsh, h opoÐa arqik� kaleÐtai gia na topojethjeÐ basÐlissa sthn 1h gramm .
AfoÔ to k�nei autì, anadromik� kaleÐ ton eautì thc gia na topojethjoÔn oi basÐlissec kai stic
epìmenec grammèc. Gia thn epilog  thc jèshc pou ja topojethjeÐ basÐlissa se k�poia gramm , ar-



keÐ mÐa dom  epan�lhyhc pou telik� ja dokim�zei ìlec tic
dunatèc jèseic, exair¸ntac ekeÐnec pou apeiloÔntai apì tic
 dh topojethmènec basÐlissec. Melet ste prosektik� to
prìgramma

http://www.di.uoa.gr/~ip/hwfiles/queens.c

to opoÐo eÐnai mÐa arket� apl  ulopoÐhsh tou probl ma-
toc twn N -basiliss¸n. Gia na katal�bete ton trìpo me
ton opoÐo sto prìgramma elègqetai an mÐa upoy fia jèsh
gia topojèthsh basÐlissac eÐnai epitrept , me b�sh tic jè-
seic twn  dh topojethmènwn basiliss¸n, parathr ste sto
diplanì sq ma ìti ìla ta tetragwnÐdia me suntetagmènec
(i, j) se mÐa “anioÔsa” diag¸nio èqoun to Ðdio i+j, en¸ stic
“katioÔsec” diagwnÐouc èqoun to Ðdio i − j. EpÐshc, mhn
sac mperdèyei to gegonìc ìti tìso sta sq mata ìso kai
stic ektup¸seic, h arÐjmhsh twn gramm¸n kai twn sthl¸n
arqÐzei apì to 1, en¸ sto prìgramma h arÐjmhsh arqÐzei
apì to 0 (afoÔ autì isqÔei gia touc pÐnakec sthn C).
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To prìblhma pou kaleÐsje na lÔsete sthn �skhsh aut  eÐnai mÐa parallag  tou probl matoc
twn N -basiliss¸n. To zhtoÔmeno eÐnai na topojethjoÔn M basÐlissec se èna plaÐsio N ×N (me
M ≤ N), ¸ste na mhn apeiloÔntai metaxÔ touc, all� k�je tetragwnÐdio tou plaisÐou na apeileÐtai
apì toul�qiston mÐa basÐlissa (jewroÔme ìti k�je basÐlissa apeileÐ kai to tetragwnÐdio sto opoÐo
eÐnai topojethmènh). To prìgramm� sac na diab�zei ta N kai M apì thn eÐsodo kai na brÐskei kai
na ektup¸nei ìlec tic lÔseic tou probl matoc. MÐa lÔsh gia N = 8
kai M = 5 faÐnetai sto diplanì sq ma. Prosèxte ìti sto prìblhma
autì mporeÐ na up�rqoun kai grammèc pou den perièqoun basÐlissa
(ìtan M < N). Oi ektup¸seic eÐnai ìpwc kai autèc tou progr�mma-
toc gia to klasikì prìblhma twn N -basiliss¸n pou sac dìjhke pio
p�nw. K�je lÔsh ektup¸netai se mÐa gramm , san mÐa akoloujÐa apì
stoiqeÐa thc morf c x/y, pou to kajèna shmaÐnei ìti èqei topojethjeÐ
basÐlissa sto tetragwnÐdio pou brÐsketai sth gramm  x kai th st lh
y. An to ektelèsimo prìgramma pou ja kataskeu�sete telik� ono-
m�zetai “queensvar”, k�poiec endeiktikèc ektelèseic tou dÐnontai sth
sunèqeia.
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% ./queensvar

Please, give the size of the board and the number of queens: 4 3

1/1 2/3 4/2

1/1 2/4 3/2

1/1 2/4 4/3

1/1 3/4 4/2

1/2 2/4 4/1

1/2 3/1 4/4

1/2 3/3 4/1

1/3 2/1 4/4

1/3 3/2 4/4

1/3 3/4 4/1

1/4 2/1 3/3

1/4 2/1 4/2



1/4 2/2 4/3

1/4 3/1 4/3

2/2 3/4 4/1

2/3 3/1 4/4

Found 16 solutions

% ./queensvar

Please, give the size of the board and the number of queens: 4 5

Wrong input

% ./queensvar

Please, give the size of the board and the number of queens: 5 3

1/1 2/4 4/3

1/1 3/4 4/2

1/1 3/4 5/3

1/1 3/5 4/3

1/3 3/2 5/5

1/3 3/4 5/1

1/5 2/2 4/3

1/5 3/1 4/3

1/5 3/2 4/4

1/5 3/2 5/3

2/2 3/4 5/1

2/3 3/1 5/5

2/3 3/5 5/1

2/3 4/2 5/5

2/3 4/4 5/1

2/4 3/2 5/5

Found 16 solutions

% ./queensvar

Please, give the size of the board and the number of queens: 6 4

1/1 2/3 3/6 6/2

1/1 2/4 4/5 5/2

1/1 2/4 4/5 6/2

................................

2/6 3/2 5/1 6/3

2/6 3/2 5/5 6/3

2/6 3/4 5/1 6/3

Found 120 solutions

% ./queensvar

Please, give the size of the board and the number of queens: 7 4

1/2 2/6 4/1 5/5

1/4 2/1 5/5 6/2

1/4 2/7 5/3 6/6



1/6 2/2 4/7 5/3

2/2 3/5 6/1 7/4

2/6 3/3 6/7 7/4

3/3 4/7 6/2 7/6

3/5 4/1 6/6 7/2

Found 8 solutions

% ./queensvar

Please, give the size of the board and the number of queens: 8 5

1/1 2/3 3/5 4/2 5/4

1/1 2/3 3/7 6/2 7/6

1/1 2/3 3/8 4/2 8/7

................................

4/5 5/3 6/1 7/4 8/2

4/5 5/7 6/4 7/6 8/8

4/6 5/4 6/7 7/5 8/8

Found 728 solutions

% ./queensvar

Please, give the size of the board and the number of queens: 8 8

1/1 2/5 3/8 4/6 5/3 6/7 7/2 8/4

1/1 2/6 3/8 4/3 5/7 6/4 7/2 8/5

1/1 2/7 3/4 4/6 5/8 6/2 7/5 8/3

................................

1/8 2/2 3/5 4/3 5/1 6/7 7/4 8/6

1/8 2/3 3/1 4/6 5/2 6/5 7/7 8/4

1/8 2/4 3/1 4/3 5/6 6/2 7/7 8/5

Found 92 solutions

% ./queensvar

Please, give the size of the board and the number of queens: 9 6

1/1 2/3 3/5 4/2 5/4 6/9

1/1 2/3 3/5 4/2 5/4 9/6

1/1 2/3 3/5 4/2 6/9 9/4

................................

4/9 5/4 6/2 7/5 8/3 9/1

4/9 5/5 6/2 7/4 8/1 9/3

4/9 5/5 6/3 7/1 8/4 9/2

Found 7744 solutions

% ./queensvar

Please, give the size of the board and the number of queens: 10 8

1/1 2/3 3/5 4/2 5/8 6/10 7/4 8/7

1/1 2/3 3/5 4/2 5/8 6/10 7/4 10/9

1/1 2/3 3/5 4/2 5/8 6/10 8/4 10/7



................................

3/10 4/8 5/3 6/1 7/9 8/7 9/2 10/4

3/10 4/8 5/4 6/1 7/3 8/6 9/2 10/7

3/10 4/8 5/6 6/1 7/3 8/7 9/9 10/4

Found 241980 solutions

% ./queensvar

Please, give the size of the board and the number of queens: 11 5

2/4 4/10 6/6 8/2 10/8

2/8 4/2 6/6 8/10 10/4

Found 2 solutions

% ./queensvar

Please, give the size of the board and the number of queens: 12 6

Found 0 solutions

% ./queensvar

Please, give the size of the board and the number of queens: 12 7

1/1 2/3 3/6 5/11 8/4 10/9 12/2

1/1 2/3 3/8 5/11 8/2 10/5 11/10

1/1 2/3 3/9 5/4 8/11 10/6 12/2

................................

4/7 5/9 6/1 9/3 10/12 11/2 12/8

4/8 5/5 6/7 7/4 8/6 10/12 12/11

4/8 5/6 6/4 7/7 8/5 10/12 12/11

Found 840 solutions

%

Ja prèpei na dom sete to prìgramm� sac se èna sÔnolo apì toul�qiston dÔo phgaÐa
arqeÐa C (me kat�lhxh .c) kai toul�qiston èna arqeÐo epikefalÐdac (me kat�lhxh .h).

Gia na parad¸sete to sÔnolo twn arqeÐwn pou ja èqete dhmiourg sei gia thn �skhsh aut ,
akolouj ste thn ex c diadikasÐa. Topojet ste ìla ta arqeÐa mèsa s' èna kat�logo pou ja dh-
miourg sete, èstw me ìnoma queensvar, stouc stajmoÔc ergasÐac Suns   Linux tou Tm matoc.
Qrhsimopoi¸ntac thn entol  zip wc ex c

zip -r queensvar.zip queensvar

dhmiourgeÐte èna sumpiesmèno (se morf  zip) arqeÐo, me ìnoma queensvar.zip, sto opoÐo perièqetai
o kat�logoc queensvar mazÐ me ìla ta perieqìmen� tou.1 To arqeÐo autì eÐnai pou ja prèpei na
upob�lete, me diadikasÐa pou ja anakoinwjeÐ sÔntoma.

1Αρχεία zip μπορείτε να δημιουργήσετε και στα Windows, με διάϕορα προγράμματα, όπως, για παράδειγμα, το
WinZip.


