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'Askhsh 1

'Enac jetikìc akèraioc arijmìc onom�zetai eleÔjeroc-tetrag¸nou (square-free),   ET gia th sunè-
qeia, ìtan den èqei kanèna diairèth pou na eÐnai tèleio tetr�gwno, ektìc, fusik�, apì to 1. Gia
par�deigma to 30 eÐnai ET arijmìc, en¸ to 18 den eÐnai (afoÔ èqei san diairèth to 9 pou eÐnai tèleio
tetr�gwno).

Gr�yte èna prìgramma C (èstw ìti to phgaÐo arqeÐo tou onom�zetai “sqfree.c”) to opoÐo na
epilègei me tuqaÐo trìpo 1000 jetikoÔc akeraÐouc arijmoÔc kai na brÐskei gia kajèna ap' autoÔc an
eÐnai ET   ìqi. To pl joc twn arijm¸n pou ja elegqjoÔn (1000) na mhn topojethjeÐ ap' eujeÐac
mèsa sto prìgramm� sac, all� na orisjeÐ mèsw #define san tim  thc sumbolik c stajer�c NUMBERS.
O tuqaÐoc trìpoc epilog c twn arijm¸n pou ja elegqjoÔn prèpei na akoloujeÐ th diadikasÐa pou
perigr�fetai sth sunèqeia.

Sthn C mporoÔme na “genn soume” tuqaÐouc arijmoÔc me qr sh twn sunart sewn srand kai
rand, ìpwc epideiknÔetai sto prìgramma http://www.di.uoa.gr/~ip/cprogs/gcdlcm.c (  selÐ-
dec 45�46 twn diafanei¸n tou maj matoc, sto http://www.di.uoa.gr/~ip/K04.pdf). Leptomè-
reiec gia th qr sh twn sunart sewn srand kai rand mporeÐte na m�jete dÐnontac sta Suns tou
Tm matoc “man srand”   “man rand” (pijanìtata, se �lla sust mata Unix, ìpwc gia par�deigma
sta mhqan mata Linux tou Tm matoc, na qrei�zetai “man 3 srand”   “man 3 rand”).

'Estw ìti genn�te ènan tuqaÐo arijmì x me qr sh thc sun�rthshc rand. O arijmìc pou ja prèpei
na elègxete an eÐnai ET   ìqi eÐnai o y = (x mod 32768)2 +1. Gia thn arqikopoÐhsh thc genn triac
twn tuqaÐwn arijm¸n, na qrhsimopoi sete thn trèqousa ¸ra, mèsw thc sun�rthshc time1, ìpwc
akrib¸c gÐnetai kai sto prìgramma gcdlcm.c pou proanafèrjhke.

Gia k�je arijmì y, apì touc 1000 (  ìpoia eÐnai h tim  thc sumbolik c stajer�c NUMBERS) pou
ja elègqete, na ektup¸nete to kat�llhlo m numa kai sto tèloc na upologÐsete kai na ektup¸sete
to posostì twn ET arijm¸n pou brèjhkan.

Tm ma mÐac endeiktik c ektèleshc2 tou progr�mmatoc faÐnetai sth sunèqeia:

% ./sqfree

Current time is 1224756321

609299857 is square-free

361874530 is square-free

336722501 is square-free

394419601 is square-free

52200626 is square-free

877699877 is square-free

414488882 is square-free

500909162 is square-free

142134085 is square-free

203062501 is square-free

947469962 is square-free

1Πληροφοριακά, η τιμή που επιστρέφει η time ισούται με το πλήθος των δευτερολέπτων που έχουν περάσει από την
1/1/1970, ώρα 00:00, μέχρι τη στιγμή που κλήθηκε.

2Η συγκεκριμένη εκτέλεση έγινε σε μηχάνημα Sun του Τμήματος. Στα μηχανήματα Linux του Τμήματος, η
εκτέλεση, για το δεδομένο “φύτρο” (1224756321) της γεννήτριας τυχαίων αριθμών, δίνει ποσοστό ΕΤ αριθμών ίσο
με 88.50%. Σε άλλες πλατφόρμες (π.χ. PC/Dev-C++) τα αποτελέσματα ενδέχεται να διαφέρουν, διότι η γεννήτρια
τυχαίων αριθμών μπορεί να παράγει διαφορετική ακολουθία αριθμών, ακόμα και με το ίδιο “φύτρο”.



827597825 is not square-free

406425601 is square-free

114982730 is square-free

943656962 is square-free

150307601 is square-free

136095557 is square-free

13162385 is square-free

204976490 is square-free

476636225 is not square-free

721137317 is square-free

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

1035423685 is square-free

247590226 is square-free

154455185 is square-free

486070210 is square-free

371409985 is square-free

Found 87.90% square-free numbers

H par�dosh thc �skhshc aut c sunÐstatai sthn upobol  tou phgaÐou arqeÐou sqfree.c me diadi-
kasÐa pou ja anakoinwjeÐ sÔntoma.

Upìdeixh: Se pr¸th f�sh, agno ste thn apaÐthsh thc ekf¸nhshc gia thn paragwg  tuqaÐwn
arijm¸n kai epikentrwjeÐte sth diatÔpwsh enìc algorÐjmou, kat' arq n se yeudogl¸ssa kai sth
sunèqeia se C, pou epilÔei to prìblhma tou elègqou an ènac dedomènoc arijmìc eÐnai ET   ìqi. To
poion arijmì ja elègqei to prìgramma pou ja gr�yete arqik� mporeÐte na to orÐzete mèsw #define.
AfoÔ met� apì arketèc dokimèc bebaiwjeÐte ìti to prìgramm� sac douleÔei swst�, mporeÐte na to
epekteÐnete ¸ste na k�nei ton èlegqo gia to sÔnolo twn arijm¸n pou ja gennhjoÔn me tuqaÐo trìpo.
Me �lla lìgia, mhn dokim�sete na antimetwpÐsete tautìqrona to basikì algorijmikì prìblhma thc
�skhshc kai ta teqnik� probl mata sqetik� me th qr sh twn srand, rand kai time.


