
EISAGWGH STON PROGRAMMATISMO (2012-13)

'Askhsh 1

'Estw ènac akèraioc arijmìc n megalÔteroc tou 1. SumbolÐzoume me σ(n) to �jroisma twn
diairet¸n tou n. Gia par�deigma,

σ(12) = 1 + 2 + 3 + 4 + 6 + 12 = 28

EpÐshc,
σ(σ(12)) = σ(28) = 1 + 2 + 4 + 7 + 14 + 28 = 56

SuneqÐzontac me autìn ton trìpo,

σ(σ(σ(12))) = σ(56) = 1 + 2 + 4 + 7 + 8 + 14 + 28 + 56 = 120

QrhsimopoioÔme touc sumbolismoÔc:

σ1(n) = σ(n)

σ2(n) = σ(σ(n))

σ3(n) = σ(σ(σ(n)))
...

...

σm(n) = σ(σ(. . . σ(n) . . .))︸ ︷︷ ︸
m forèc

Oi akèraioi arijmoÐ n gia touc opoÐouc up�rqei jetikìc akèraioc k tètoioc ¸ste na isqÔei

σm(n) = k · n

onom�zontai (m, k)-tèleioi, sta Agglik� (m, k)-perfect, arijmoÐ. Me b�sh ton orismì autì, to 12
eÐnai (3,10)-tèleioc arijmìc, afoÔ

σ3(12) = σ(σ(σ(12))) = σ(σ(28)) = σ(56) = 120 = 10 · 12

Eidikèc kathgorÐec twn (m, k)-tèleiwn arijm¸n eÐnai oi ex c:

• Gia m = 1, èqoume touc polu-tèleiouc (multiperfect) arijmoÔc.

• Eidik  perÐptwsh twn prohgoÔmenwn, gia m = 1 kai k = 2, eÐnai oi tèleioi (perfect) arijmoÐ.

• Gia m = 2 kai k = 2, èqoume touc uper-tèleiouc (superperfect) arijmoÔc.

Gr�yte èna prìgramma C (èstw ìti to phgaÐo arqeÐo tou onom�zetai “mkperfect.c”) to opoÐo
na brÐskei kai na ektup¸nei ìlouc touc (m, k)-tèleiouc arijmoÔc, gia m mikrìtero   Ðso apì to
MAXM, oi opoÐoi eÐnai mikrìteroi   Ðsoi apì to MAXNUM. Ta MAXM kai MAXNUM na orÐzontai mèsa sto
prìgramm� sac san sumbolikèc stajerèc (mèsw #define). Sthn perÐptwsh pou k�poioc arijmìc
empÐptei stic eidikèc kathgorÐec pou anafèrjhkan parap�nw, to prìgramm� sac na ektup¸nei sqetikì
m numa. EpÐshc, sto tèloc to prìgramma na ektup¸nei pìsoi sunolik� diaforetikoÐ (m, k)-tèleioi
arijmoÐ brèjhkan, kaj¸c kai to posostì touc epÐ tou sunìlou, se pìsec emfanÐseic sunolik�,
gia diaforetik� zeÔgh tim¸n (m, k), kai pìsoi apì k�je eidik  kathgorÐa (oi tèleioi arijmoÐ na
prosmetr¸ntai kai wc polu-tèleioi).

Tm ma mÐac endeiktik c ektèleshc tou progr�mmatoc (gia MAXM Ðso me 6 kai MAXNUM Ðso me 400000)
faÐnetai sth sunèqeia:



% ./mkperfect

2 is a (2-2)-perfect number, that is a superperfect number

2 is a (4-4)-perfect number

2 is a (6-12)-perfect number

3 is a (4-5)-perfect number

3 is a (5-8)-perfect number

3 is a (6-20)-perfect number

4 is a (2-2)-perfect number, that is a superperfect number

4 is a (4-6)-perfect number

4 is a (5-15)-perfect number

4 is a (6-42)-perfect number

5 is a (5-24)-perfect number

5 is a (6-72)-perfect number

6 is a (1-2)-perfect number, that is a perfect number

6 is a (4-20)-perfect number

6 is a (5-60)-perfect number

6 is a (6-195)-perfect number

7 is a (5-24)-perfect number

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

16 is a (2-2)-perfect number, that is a superperfect number

16 is a (6-36)-perfect number

18 is a (4-20)-perfect number

18 is a (5-65)-perfect number

18 is a (6-182)-perfect number

20 is a (5-84)-perfect number

21 is a (2-3)-perfect number

21 is a (4-10)-perfect number

24 is a (2-7)-perfect number

24 is a (3-20)-perfect number

24 is a (4-63)-perfect number

24 is a (5-200)-perfect number

26 is a (4-28)-perfect number

28 is a (1-2)-perfect number, that is a perfect number

28 is a (5-117)-perfect number

28 is a (6-364)-perfect number

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

62 is a (5-96)-perfect number

64 is a (2-2)-perfect number, that is a superperfect number

64 is a (6-45)-perfect number

65 is a (4-24)-perfect number

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

117 is a (5-56)-perfect number

120 is a (1-3)-perfect number, that is a multiperfect number

120 is a (6-512)-perfect number

124 is a (5-156)-perfect number

124 is a (6-448)-perfect number

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

480 is a (6-256)-perfect number

496 is a (1-2)-perfect number, that is a perfect number



496 is a (5-168)-perfect number

504 is a (2-10)-perfect number

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

640 is a (6-168)-perfect number

672 is a (1-3)-perfect number, that is a multiperfect number

672 is a (4-124)-perfect number

680 is a (5-234)-perfect number

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

4092 is a (2-8)-perfect number

4092 is a (4-80)-perfect number

4096 is a (2-2)-perfect number, that is a superperfect number

4160 is a (6-264)-perfect number

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

8064 is a (6-1560)-perfect number

8128 is a (1-2)-perfect number, that is a perfect number

8448 is a (5-93)-perfect number

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

29792 is a (6-756)-perfect number

30240 is a (1-4)-perfect number, that is a multiperfect number

30240 is a (4-192)-perfect number

30600 is a (5-512)-perfect number

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

32736 is a (2-10)-perfect number

32760 is a (1-4)-perfect number, that is a multiperfect number

32768 is a (6-255)-perfect number

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

65535 is a (6-432)-perfect number

65536 is a (2-2)-perfect number, that is a superperfect number

66528 is a (5-825)-perfect number

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

262112 is a (4-72)-perfect number

262144 is a (2-2)-perfect number, that is a superperfect number

262656 is a (6-2205)-perfect number

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

393024 is a (4-140)-perfect number

393192 is a (4-128)-perfect number

394940 is a (3-36)-perfect number

394940 is a (6-2592)-perfect number

396396 is a (6-1560)-perfect number

399360 is a (3-63)-perfect number

Found 414 distinct (m-k)-perfect numbers (0.1035% of 400000) in 496 occurrences

Found 4 perfect numbers

Found 8 multiperfect numbers (including perfect numbers)

Found 7 superperfect numbers

%

H par�dosh thc �skhshc aut c sunÐstatai sthn upobol  tou phgaÐou arqeÐou mkperfect.c me
diadikasÐa pou ja anakoinwjeÐ sto fìroum tou maj matoc .


