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'Askhsh 3

MÐa akèraia diamèrish (integer partition) enìc jetikoÔ akeraÐou N eÐnai h di�spas  tou se jetikoÔc
akeraÐouc pou to �jroism� touc isoÔtai me N . Gia par�deigma, mÐa akèraia diamèrish tou 5 eÐnai oi
arijmoÐ 2, 2 kai 1. 'Olec oi dunatèc akèraiec diamerÐseic tou 5 eÐnai oi ex c:

5

4 1

3 2

3 1 1

2 2 1

2 1 1 1

1 1 1 1 1

Parathr ste ìti stic dunatèc akèraiec diamerÐseic tou 5 den sumperilamb�netai kai h [2 1 2],
afoÔ up�rqei h [2 2 1], kai den èqei shmasÐa h seir� me thn opoÐa aparijmoÔntai ta stoiqeÐa mÐac
akèraiac diamèrishc enìc arijmoÔ.

'Estw ìti epijumoÔme na broÔme pìsec eÐnai oi dunatèc akèraiec diamerÐseic enìc dedomènou
jetikoÔ akeraÐou N . Ac sumbolÐsoume to pl joc touc me P (N). MporoÔme na skeftoÔme wc ex c
gia ton upologismì tou P (N). 'Estw PM(K,N) to pl joc twn akèraiwn diamerÐsewn tou N oi
opoÐec apoteloÔntai apì arijmoÔc megalÔterouc   Ðsouc tou K. Profan¸c isqÔei

P (N) = PM(1, N) (1)

Apì tic PM(K, N) akèraiec diamerÐseic tou N pou apoteloÔntai apì arijmoÔc megalÔterouc  
Ðsouc tou K, k�poiec, èstw pl jouc P=(K, N), èqoun san el�qisto stoiqeÐo to K kai k�poiec,
èstw pl jouc P>(K,N), èqoun san el�qisto stoiqeÐo k�poio pou eÐnai gnhsÐwc megalÔtero tou K.
Profan¸c isqÔei:

PM(K, N) =





0, an K > N
1, an K = N
P=(K, N) + P>(K, N), an K < N

(2)

Gia par�deigma, gia tic akèraiec diamerÐseic tou 5, pou dÐnontai parap�nw, isqÔoun ta ex c:

K PM(K, 5) P=(K, 5) P>(K, 5)

1 7 5 2
2 2 1 1
3 1 0 1
4 1 0 1
5 1 1 0

Oi P=(1, 5) = 5 diamerÐseic tou 5 pou èqoun el�qisto stoiqeÐo to 1 eÐnai oi [4 1], [3 1 1], [2
2 1], [2 1 1 1] kai [1 1 1 1 1]. En¸, oi P>(1, 5) = 2 diamerÐseic tou 5 me el�qisto stoiqeÐo
gnhsÐwc megalÔtero tou 1 eÐnai oi [5] kai [3 2]. Me parìmoio trìpo, mporeÐte na exhg sete kai
tic �llec timèc ston parap�nw pÐnaka.

AnalÔontac lÐgo perissìtero to jèma, mporoÔme na skeftoÔme ìti an apì k�je mÐa apì tic
P=(K, N) akèraiec diamerÐseic tou N me el�qisto stoiqeÐo to K diagr�youme èna K, ja p�roume



ìlec tic akèraiec diamerÐseic tou N −K pou apoteloÔntai apì arijmoÔc megalÔterouc   Ðsouc tou
K. Dhlad :

P=(K, N) = PM(K, N −K) (3)

EpÐshc, oi P>(K, N) akèraiec diamerÐseic tou N me el�qisto stoiqeÐo gnhsÐwc megalÔtero tou K
eÐnai akrib¸c oi Ðdiec me tic akèraiec diamerÐseic tou N pou apoteloÔntai apì arijmoÔc megalÔterouc
  Ðsouc tou K + 1. Dhlad :

P>(K, N) = PM(K + 1, N) (4)

Opìte, sundu�zontac touc tÔpouc (2), (3) kai (4), paÐrnoume ton

PM(K, N) =





0, an K > N
1, an K = N
PM(K, N −K) + PM(K + 1, N), an K < N

(5)

pou se sunduasmì kai me ton tÔpo (1), mporoÔme plèon na upologÐsoume to P (N), to pl joc twn
akèraiwn diamerÐsewn opoioud pote jetikoÔ akeraÐou N .

AntikeÐmeno thc �skhshc aut c eÐnai na gr�yete dÔo sunart seic C, oi opoÐec na upologÐzoun to
pl joc twn akèraiwn diamerÐsewn enìc jetikoÔ akeraÐou N , ton opoÐo ja paÐrnoun san par�metro.
H mÐa sun�rthsh prèpei na k�nei ton upologismì me anadromikì trìpo kai h �llh me epanalh-
ptikì. Kai oi dÔo sunart seic ja prèpei na epistrèfoun sto ìnom� touc to pl joc twn akèraiwn
diamerÐsewn pou upolìgisan. Proairetik�, mporeÐte na gr�yete kai mÐa sun�rthsh C, h opoÐa na
brÐskei me anadromikì trìpo kai na ektup¸nei ìlec tic akèraiec diamerÐseic enìc jetikoÔ akeraÐou
N . Gr�yte epÐshc kai main sun�rthsh, h opoÐa ja parèqei ston qr sth èna menoÔ gia na epilè-
gei poia sun�rthsh apì autèc pou èqete gr�yei ja kalèsei. An to ektelèsimo prìgramma pou ja
kataskeu�sete telik� onom�zetai “intpart”, mÐa endeiktik  ektèles  tou mporeÐ na eÐnai h ex c:1

% ./intpart

Your options are:

1. Count integer partitions up to a number recursively

2. Count integer partitions up to a number iteratively

3. Generate integer partitions of a number recursively

4. Exit

Please, give your choice: 1

Please, enter a number N: 5

Number of integer partitions of 1 is: 1

Number of integer partitions of 2 is: 2

Number of integer partitions of 3 is: 3

Number of integer partitions of 4 is: 5

Number of integer partitions of 5 is: 7

1 ΄Εχετε απόλυτη ελευθερία για το πώς θα οργανώσετε το μενού επιλογής στη main συνάρτησή σας. Απλώς, πρέπει
να επιδείξετε τη δουλειά σας με τις συναρτήσεις που υλοποιήσατε. Για παράδειγμα, δεν είναι απαραίτητο να έχετε
επιλογή για τον υπολογισμό του πλήθους των ακέραιων διαμερίσεων για όλους τους ακεραίους μέχρι το δεδομένο
N . Μπορείτε απλώς να υπολογίζετε το πλήθος των ακέραιων διαμερίσεων μόνο για το συγκεκριμένο N που δόθηκε.
Επίσης, είναι αυτονόητο ότι αν δεν υλοποιήσετε την αναδρομική εύρεση όλων των ακέραιων διαμερίσεων ενός N , δεν
θα υπάρχει και σχετική επιλογή στο μενού.



Your options are:

1. Count integer partitions up to a number recursively

2. Count integer partitions up to a number iteratively

3. Generate integer partitions of a number recursively

4. Exit

Please, give your choice: 2

Please, enter a number N: 5

Number of integer partitions of 1 is: 1

Number of integer partitions of 2 is: 2

Number of integer partitions of 3 is: 3

Number of integer partitions of 4 is: 5

Number of integer partitions of 5 is: 7

Your options are:

1. Count integer partitions up to a number recursively

2. Count integer partitions up to a number iteratively

3. Generate integer partitions of a number recursively

4. Exit

Please, give your choice: 1

Please, enter a number N: 70

Number of integer partitions of 1 is: 1

Number of integer partitions of 2 is: 2

Number of integer partitions of 3 is: 3

Number of integer partitions of 4 is: 5

Number of integer partitions of 5 is: 7

Number of integer partitions of 6 is: 11

Number of integer partitions of 7 is: 15

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

Number of integer partitions of 68 is: 3087735

Number of integer partitions of 69 is: 3554345

Number of integer partitions of 70 is: 4087968

Your options are:

1. Count integer partitions up to a number recursively

2. Count integer partitions up to a number iteratively

3. Generate integer partitions of a number recursively

4. Exit

Please, give your choice: 2

Please, enter a number N: 127

Number of integer partitions of 1 is: 1

Number of integer partitions of 2 is: 2

Number of integer partitions of 3 is: 3

Number of integer partitions of 4 is: 5

Number of integer partitions of 5 is: 7

Number of integer partitions of 6 is: 11

Number of integer partitions of 7 is: 15



Number of integer partitions of 8 is: 22

Number of integer partitions of 9 is: 30

Number of integer partitions of 10 is: 42

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

Number of integer partitions of 120 is: 1844349560

Number of integer partitions of 121 is: 2056148051

Number of integer partitions of 122 is: 2291320912

Number of integer partitions of 123 is: 2552338241

Number of integer partitions of 124 is: 2841940500

Number of integer partitions of 125 is: 3163127352

Number of integer partitions of 126 is: 3519222692

Number of integer partitions of 127 is: 3913864295

Your options are:

1. Count integer partitions up to a number recursively

2. Count integer partitions up to a number iteratively

3. Generate integer partitions of a number recursively

4. Exit

Please, give your choice: 3

Please, enter a number N: 5

Integer partitions of 5 are:

5

4 1

3 2

3 1 1

2 2 1

2 1 1 1

1 1 1 1 1

Your options are:

1. Count integer partitions up to a number recursively

2. Count integer partitions up to a number iteratively

3. Generate integer partitions of a number recursively

4. Exit

Please, give your choice: 3

Please, enter a number N: 11

Integer partitions of 11 are:

11

10 1

9 2

9 1 1

8 3

8 2 1

8 1 1 1

7 4



7 3 1

7 2 2

7 2 1 1

7 1 1 1 1

6 5

6 4 1

6 3 2

6 3 1 1

6 2 2 1

6 2 1 1 1

6 1 1 1 1 1

5 5 1

5 4 2

5 4 1 1

5 3 3

5 3 2 1

5 3 1 1 1

5 2 2 2

5 2 2 1 1

5 2 1 1 1 1

5 1 1 1 1 1 1

4 4 3

4 4 2 1

4 4 1 1 1

4 3 3 1

4 3 2 2

4 3 2 1 1

4 3 1 1 1 1

4 2 2 2 1

4 2 2 1 1 1

4 2 1 1 1 1 1

4 1 1 1 1 1 1 1

3 3 3 2

3 3 3 1 1

3 3 2 2 1

3 3 2 1 1 1

3 3 1 1 1 1 1

3 2 2 2 2

3 2 2 2 1 1

3 2 2 1 1 1 1

3 2 1 1 1 1 1 1

3 1 1 1 1 1 1 1 1

2 2 2 2 2 1

2 2 2 2 1 1 1

2 2 2 1 1 1 1 1

2 2 1 1 1 1 1 1 1

2 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1



Your options are:

1. Count integer partitions up to a number recursively

2. Count integer partitions up to a number iteratively

3. Generate integer partitions of a number recursively

4. Exit

Please, give your choice: 4

%

Mèqri poia tim  tou N h anadromik  sun�rthsh pou gr�yate oloklhr¸nei ton upologismì thc
se logikì qrìno; Mèqri poia tim  tou N h epanalhptik  sun�rthsh pou gr�yate brÐskei swstì
apotèlesma; GiatÐ gia megalÔtera N ta apotelèsmata eÐnai l�joc; Apant ste s' autèc tic erwt seic
se sqìlia mèsa sto prìgramm� sac.

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 , a-
kolouj ste thn ex c diadikasÐa. Topojet ste ìla ta arqeÐa mèsa s' èna kat�logo pou ja dhmiour-
g sete, èstw me ìnoma intpart, stouc stajmoÔc ergasÐac Suns   Linux tou Tm matoc. EpÐshc,
topojet ste ston kat�logo autì kai èna arqeÐo me ìnoma README, sto opoÐo na dÐnete odhgÐec gia
th metagl¸ttish twn arqeÐwn kai thn kataskeu  tou telikoÔ ektelèsimou. Qrhsimopoi¸ntac thn
entol  zip wc ex c

zip -r intpart.zip intpart

dhmiourgeÐte èna sumpiesmèno (se morf  zip) arqeÐo, me ìnoma intpart.zip, sto opoÐo perièqetai
o kat�logoc intpart mazÐ me ìla ta perieqìmen� tou.2 To arqeÐo autì eÐnai pou ja prèpei na
upob�lete, me diadikasÐa pou ja anakoinwjeÐ sÔntoma.

2Αρχεία zip μπορείτε να δημιουργήσετε και στα Windows, με διάφορα προγράμματα, όπως, για παράδειγμα, το
WinZip.


