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'Askhsh 1

'Enac jetikìc akèraioc N onom�zetai arijmìc Carmichael ìtan eÐnai sÔnjetoc (mh pr¸toc) kai
gia k�je akèraio b (me 1 < b < N) pou eÐnai sqetik� pr¸toc me ton N , isqÔei:

bN−1 mod N = 1

Ston parap�nw tÔpo, to mod sumbolÐzei to “upìloipo diaÐreshc”. UpenjumÐzetai ìti ènac a-
rijmìc megalÔteroc tou 1 eÐnai pr¸toc ìtan èqei san mìnouc diairètec to 1 kai ton eautì tou. Oi
arijmoÐ pou den eÐnai pr¸toi eÐnai sÔnjetoi. Gia par�deigma, oi arijmoÐ 2, 3, 5, 7, 11, 13, 17 kai 19
eÐnai pr¸toi, en¸ oi 4, 6, 8, 9, 10, 12, 14, 15, 16, 18 kai 20 eÐnai sÔnjetoi. EpÐshc, dÔo arijmoÐ
onom�zontai sqetik� pr¸toi ìtan o Mègistoc Koinìc Diairèthc (M.K.D.) touc eÐnai to 1.

Perissìterec plhroforÐec gia touc arijmoÔc Carmichael, pou eÐnai polÔ shmantikoÐ sth jewrÐa
arijm¸n, brÐskontai sthn istoselÐda http://en.wikipedia.org/wiki/Carmichael number.

Me b�sh ton orismì twn arijm¸n Carmichael, den eÐnai eÔkolo na elegqjeÐ upologistik� an ènac
dedomènoc arijmìc eÐnai arijmìc Carmichael. 'Omwc, sthn parap�nw istoselÐda, diatup¸netai to
krit rio tou Korselt, me b�sh to opoÐo, ènac jetikìc akèraioc N , pou eÐnai sÔnjetoc, eÐnai arijmìc
Carmichael, an kai mìno an

• eÐnai eleÔjeroc tetrag¸nou, dhlad , an analujeÐ se ginìmeno pr¸twn paragìntwn, den up�rqei
par�gontac uywmènoc se dÔnamh megalÔterh tou 1 (gia par�deigma, to 330 eÐnai eleÔjeroc
tetrag¸nou, afoÔ 330 = 2 × 3 × 5 × 11, en¸ to 90 den eÐnai, afoÔ 90 = 2 × 32 × 5, oÔte to
56 = 23 × 7) kai

• gia k�je p pou eÐnai pr¸toc par�gontac tou N , isqÔei ìti to p− 1 eÐnai diairèthc tou N − 1.

EÔkola prokÔptei apì to prohgoÔmeno krit rio ìti ìloi oi arijmoÐ Carmichael eÐnai perittoÐ.
O mikrìteroc arijmìc Carmichael eÐnai to 561. EÐnai arijmìc Carmichael, giatÐ eÐnai eleÔjeroc

tetrag¸nou (561 = 3× 11× 17) kai gia touc treic pr¸touc par�gontèc tou (3, 11 kai 17) isqÔei ìti
ta 2, 10 kai 16 eÐnai diairètec tou 560.

Gr�yte èna prìgramma C (èstw ìti to phgaÐo arqeÐo tou onom�zetai “carmichael.c”) to opoÐo,
me th bo jeia tou krithrÐou tou Korselt, na brÐskei kai na ektup¸nei ìlouc touc arijmoÔc Car-
michael pou eÐnai mikrìteroi   Ðsoi apì to MAXNUM, to opoÐo na orÐzetai mèsa sto prìgramm� sac
san sumbolik  stajer� (mèsw #define). MporeÐte na qrhsimopoi sete sthn ulopoÐhs  sac kai to
gegonìc ìti oi arijmoÐ Carmichael eÐnai p�ntote perittoÐ. EpÐshc, gia k�je arijmì Carmichael pou
brÐskei to prìgramm� sac, na ektup¸nei kai to p¸c analÔetai autìc o arijmìc se ginìmeno pr¸twn
paragìntwn. H tim  pou ja epilèxete gia to MAXNUM na eÐnai tètoia ¸ste to prìgramm� sac na
termatÐzei se peperasmèno qrìno (p.q. ligìtero apì misì leptì).

MÐa endeiktik  ektèlesh tou progr�mmatoc (gia MAXNUM Ðso me 1000000) faÐnetai sth sunèqeia:

% ./carmichael

561 is a Carmichael number ( = 3 x 11 x 17 )

1105 is a Carmichael number ( = 5 x 13 x 17 )

1729 is a Carmichael number ( = 7 x 13 x 19 )

2465 is a Carmichael number ( = 5 x 17 x 29 )

2821 is a Carmichael number ( = 7 x 13 x 31 )

6601 is a Carmichael number ( = 7 x 23 x 41 )

8911 is a Carmichael number ( = 7 x 19 x 67 )



10585 is a Carmichael number ( = 5 x 29 x 73 )

15841 is a Carmichael number ( = 7 x 31 x 73 )

29341 is a Carmichael number ( = 13 x 37 x 61 )

41041 is a Carmichael number ( = 7 x 11 x 13 x 41 )

46657 is a Carmichael number ( = 13 x 37 x 97 )

52633 is a Carmichael number ( = 7 x 73 x 103 )

62745 is a Carmichael number ( = 3 x 5 x 47 x 89 )

63973 is a Carmichael number ( = 7 x 13 x 19 x 37 )

75361 is a Carmichael number ( = 11 x 13 x 17 x 31 )

101101 is a Carmichael number ( = 7 x 11 x 13 x 101 )

115921 is a Carmichael number ( = 13 x 37 x 241 )

126217 is a Carmichael number ( = 7 x 13 x 19 x 73 )

162401 is a Carmichael number ( = 17 x 41 x 233 )

172081 is a Carmichael number ( = 7 x 13 x 31 x 61 )

188461 is a Carmichael number ( = 7 x 13 x 19 x 109 )

252601 is a Carmichael number ( = 41 x 61 x 101 )

278545 is a Carmichael number ( = 5 x 17 x 29 x 113 )

294409 is a Carmichael number ( = 37 x 73 x 109 )

314821 is a Carmichael number ( = 13 x 61 x 397 )

334153 is a Carmichael number ( = 19 x 43 x 409 )

340561 is a Carmichael number ( = 13 x 17 x 23 x 67 )

399001 is a Carmichael number ( = 31 x 61 x 211 )

410041 is a Carmichael number ( = 41 x 73 x 137 )

449065 is a Carmichael number ( = 5 x 19 x 29 x 163 )

488881 is a Carmichael number ( = 37 x 73 x 181 )

512461 is a Carmichael number ( = 31 x 61 x 271 )

530881 is a Carmichael number ( = 13 x 97 x 421 )

552721 is a Carmichael number ( = 13 x 17 x 41 x 61 )

656601 is a Carmichael number ( = 3 x 11 x 101 x 197 )

658801 is a Carmichael number ( = 11 x 13 x 17 x 271 )

670033 is a Carmichael number ( = 7 x 13 x 37 x 199 )

748657 is a Carmichael number ( = 7 x 13 x 19 x 433 )

825265 is a Carmichael number ( = 5 x 7 x 17 x 19 x 73 )

838201 is a Carmichael number ( = 7 x 13 x 61 x 151 )

852841 is a Carmichael number ( = 11 x 31 x 41 x 61 )

997633 is a Carmichael number ( = 7 x 13 x 19 x 577 )

%

H par�dosh thc �skhshc aut c sunÐstatai sthn upobol  tou phgaÐou arqeÐou carmichael.c me
diadikasÐa pou ja anakoinwjeÐ sÔntoma.

ShmeÐwsh: Gia thn �skhsh aut  den qrei�zetai na qrhsimopoihjoÔn pÐnakec. Gia thn akrÐbeia, h
qr sh pin�kwn ja èqei san apotèlesma ton mhdenismì thc �skhshc.


