
EISAGWGH STON PROGRAMMATISMO (2013-14)

'Askhsh 1

'Enac akèraioc arijmìc megalÔteroc tou 1 onom�zetai pr¸toc ìtan èqei san mìnouc diairètec to
1 kai ton eautì tou. Gia par�deigma, to 13 eÐnai pr¸toc arijmìc, en¸ to 15 (= 3× 5) den eÐnai. Oi
akèraioi megalÔteroi tou 1 pou den eÐnai pr¸toi, ìpwc to 15, onom�zontai sÔnjetoi.

K�je akèraioc arijmìc megalÔteroc tou 1 mporeÐ na analujeÐ se ginìmeno pr¸twn paragìntwn.
Profan¸c, oi pr¸toi arijmoÐ èqoun san mìno par�gonta ton eautì touc. Gia par�deigma, o arijmìc
150 mporeÐ na grafeÐ san to ginìmeno 2× 3× 5× 5. H diadikasÐa eÔreshc twn pr¸twn paragìntwn
enìc arijmoÔ onom�zetai paragontopoÐhsh.

'Enac akèraioc arijmìc megalÔteroc tou 1 onom�zetai arijmìc Smith (Smith number) ìtan eÐnai
sÔnjetoc kai to �jroisma twn yhfÐwn tou isoÔtai me to �jroisma twn yhfÐwn ìlwn twn pr¸twn
paragìntwn tou. Gia par�deigma, o arijmìc 728 eÐnai arijmìc Smith, afoÔ 728 = 2× 2× 2× 7× 13
kai 7 + 2 + 8 = 2 + 2 + 2 + 7 + 1 + 3 = 17.

Gr�yte èna prìgramma C (èstw ìti to phgaÐo arqeÐo tou onom�zetai “smith.c”) to opoÐo na
epilègei me tuqaÐo trìpo 100000 jetikoÔc akeraÐouc arijmoÔc (ìqi kat' an�gkh diaforetikoÔc metaxÔ
touc) kai na brÐskei poioi ap' autoÔc eÐnai Smith. To pl joc twn arijm¸n pou ja elegqjoÔn (100000)
na mhn topojethjeÐ ap' eujeÐac mèsa sto prìgramm� sac, all� na orisjeÐ mèsw #define san tim 
thc sumbolik c stajer�c COMPUTATIONS. 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, stic se-
lÐdec 44�45 twn diafanei¸n tou maj matoc, sto http://www.di.uoa.gr/~ip/K04.pdf (  selÐdec
45�46 sta ektupwmèna antÐtupa). Leptomèreiec gia th qr sh twn sunart sewn srand kai rand
mporeÐte na m�jete dÐnontac sta mhqan mata Linux tou Tm matoc “man 3 srand”   “man 3 rand”
(pijanìtata, se �lla sust mata Unix, na qrei�zetai “man srand”   “man rand”).

'Estw ìti genn�te dÔo tuqaÐouc arijmoÔc y kai z me qr sh dÔo diadoqik¸n kl sewn thc sun�r-
thshc rand. O arijmìc pou ja prèpei na elègxete an eÐnai Smith   ìqi eÐnai o1

x = ((y mod 32768) + 1) · ((z mod 32768) + 1) + 1

Gia thn arqikopoÐhsh thc genn triac twn tuqaÐwn arijm¸n, na qrhsimopoi sete thn trèqousa ¸ra,
mèsw thc sun�rthshc time, ìpwc akrib¸c gÐnetai kai sto prìgramma gcdlcm.c pou proanafèrjhke.

To prìgramm� sac na ektup¸nei ekeÐnouc touc arijmoÔc apì touc 100000 (pou eÐnai h tim  thc
sumbolik c stajer�c COMPUTATIONS) pou elègxate oi opoÐoi eÐnai Smith kai, epÐshc, na upologÐzei
kai na ektup¸nei to posostì twn Smith arijm¸n pou brèjhkan.

MÐa endeiktik  ektèlesh2 tou progr�mmatoc faÐnetai sth sunèqeia:

$ ./smith

Current time is 1389683750

82220161 is a Smith number

5720989 is a Smith number

385160799 is a Smith number

1Με mod συμβολίζουμε το υπόλοιπο διαίρεσης.
2Η συγκεκριμένη εκτέλεση έγινε σε μηχάνημα Linux του Τμήματος. 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”.



347971188 is a Smith number

26191849 is a Smith number

287176552 is a Smith number

565162789 is a Smith number

651461690 is a Smith number

141972331 is a Smith number

127583625 is a Smith number

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

68905761 is a Smith number

494992376 is a Smith number

35179965 is a Smith number

151631349 is a Smith number

168782716 is a Smith number

24240271 is a Smith number

130494597 is a Smith number

190936705 is a Smith number

282476263 is a Smith number

889592501 is a Smith number

Found 2.21% Smith numbers

$

H par�dosh thc �skhshc aut c sunÐstatai sthn upobol  tou phgaÐou arqeÐou smith.c me diadikasÐa
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 Smith   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 exet�zei poioi arijmoÐ apì to 200000001 èwc kai to 200100000, eÐnai arijmoÐ
Smith. 'Otan ja sac ikanopoieÐ h apìdosh tou progr�mmatìc sac, mporeÐte na to tropopoi sete ¸ste
na k�nei akrib¸c autì pou zht� h ekf¸nhsh, dhlad  ton èlegqo gia to sÔnolo twn 100000 arijm¸n
pou ja gennhjoÔn me tuqaÐo trìpo. Me �lla lìgia, mhn dokim�sete tautìqrona na antimetwpÐsete
to basikì algorijmikì prìblhma thc �skhshc, na asqolhjeÐte me thn apodotikìtht� tou kai na
epilÔsete ta teqnik� probl mata sqetik� me th qr sh twn srand, rand kai time.

ShmeÐwsh: Sthn �skhsh aut  apagoreÔetai austhr� h qr sh pin�kwn.


