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>uvouaoTikn Anapibunon

O YnoAoyionoc (UE ouvduaoTIKA ENIXEIPANATA) TOU NANBouc Twv
OIAPOPETIKWYV AMOTEAECUATWV EVOC «MEIPAPATOC».
B «[leipapa»: diadikaoia JE OUYKEKPINEVO (NENEPACPEVO) OUVOAO
NapaTnPEnOIHWV ANOTEAEOUATWY.
O M.x. piyn Capiwv, poipaopa TpanouAac, avabeon ypageiwy,
eniAoyn password, 6adsc Lotto, ...
B [IAn6dapibuoc duvapoouvoiou: av |A| = n, ToTe |P(A)| = 2"
0 Baolkec apXEC Kal EVVOIEC:
B Kavovec yivouevou Kal aBpoiopaToc, apxn EYKAEIOHOU — anokAEIOHOU.
B AigTd&eic kai peTabeoeic (PE N Xwpic) emavainyn.
B >uvduaopoi (ME N Xwpic) enavainyn.
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Kavovac lNvopgvou

O O

Meipapa A pe n anoteAeopara. Meipapa B pe m anoteAeéouara.
Av anoTteAeopaTta A kal B gival avegapTnTa, T0TE GUVOUAGHOC

TwV NEIpapgaTwyv A kail B €xel nxm anoTeAeopaTa.

AveEapTnTa: To anoTteAeopa Tou A dev ennpealel (wc Npoc Tov
aplOpd Twv anOoTEAECUATWY) TO ANOTEAECHA Tou B, kal avTioTpo@a.
O M.x. |AxB| = |A]|x|B|

EniAoyn evoc wngiou 0-9 kal evoc KepaAaiou EAANvIKoU ypappaToc:
O 10x24 = 240 d1apopeTIKA ANOTEAEOUATA.

#oupuB/pwv (pe ke@aiaia EAANVIKG) punkoug 10: 2410
#naAivOopopikwy cUPB/pwv pnkouc 10: 24>

#MvVakidwv auToKIVATWV: 24x24x24x9x10x10x10 = 124.416.000
#ouvaptrnoswyv ano A oto B (JA| = n, |[B] = m): m"

#ouvaptTnoswy 1-1 and A oto B (m = n): m(m-1)...(m-n+1)
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Kavovac ABpoiopaTtoc

O Neipapa A e n anoteAeopaTa. Meipapa B ye m anoteAeopara.

O Av anoteAeopaTa A kai B eival apoifaia anokA&giopeva, 10T
ouvouaouoc TwV neipapdTwyv A N B €xel n+m anoTteAeopara.
B ApoiBaia anokA&giopeva: n napatnpnon anoTeEAEoNATOC Tou A
anoKAEgiel TNV NapaTnpnon anoTeAEOUATOC Tou B, kal avTtioTpo@a.
m |AUB| = |A|+]|B|,av|A~B| =@
B Apxn eyKAsiopgoU — anokAsiopou: |AuUB| = |A|+ |B|-]A n B]
O 5 EAAnviKG, 7 AyyAika, kal 10 Fepuavika BipAia.
B Tponol va diaAe€oupe 2 BIBAiIa o€ dIAPOPETIKA YAwWOOA:
O EAA. = AyyA.: 5x7 = 35
O EAA. - Tepp.: 5x10 = 50
O AyyA. = Teppu.: 7x10 = 70
B ApoiBaia anokAgiopeva. ZUVoAo: 155 d1aQOpPETIKEC eNIAOYEC.
B Tponol va diaAe€oupe 2 BiBAia: 22x21/2 = 231.
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NapadeiyuaTa

O #passwords pye 6 — 8 XapaKTNPEC anoTeAOUPEVA ano KepaAaia
(AyyAika) ypappaTta kai (touAaxioTov eva) 6ekadiko yngio.
B #passwords pnkoug k = 36k - 26k
B #passwords = (36°+367+368) - (26°+267+268)

O #passwords uynkouc 2 ano A, B, C, Dkal 0, 1, 2 ue
TOUAGXIOTOV €va ynoio.
B >woTo 10 72 — 42 = 33. AaBog 70 (YyIaTi;) 2x3x7 = 42!

O #d0uadikwv cuuB/pwv uNkouc 8 nou site apyxifouv ano 1 site
TeAeiwvouv oe 00:
B 'Oxi apoiBaia anokAsidpeva: 27 + 26 - 25> = 160.
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Alata&eic — MeTaBeosicC

O Aiata&eic P(n, k): k and n dlakekpIPEVA AVTIKEIJEVA O€
k dlakekpipevec Beoelc (1 avTikeipyevo og KGBe Bean).
B P(n, k) = #7ponwv va nAnpwBouv k dlakekpIPEVEG BeTeIC ano
n dlakekpIpEVa avTikeipeva (S1aBEoipa og eva «avTiypago»).

Pn,k)=nn—-1)---(n—k+1) = (n’fk)!

B #Tponwv va nAnpwooupue 4 (d1apopeTIKEC) Beoelc epyaaiac av
exoupe 30 unoywnglouc: P(30, 4) = 30!/26!

B #ouuB/pwv pnkouc 10 pe 6Aa Ta cupBoAa dlapopETIKA ano
kepaAaiouc EAANVIkoUC xapakTnpec: P(24, 10) = 241/14!

O MeTaBeoseig n avTikelgevwy: P(n, n) = n!

B #avabeoewv 10 (diapopeTikwV) ypaPeiwv o 10 kabnynTec:
P(10, 10) = 10!

B #ouuB/pwv PNKouc 24 pye 0Aa Ta cUPBoAa dlapopeETIKA ano
kepaAaiouc EAANVIKoUC xapakTnpec: P(24, 24) = 24!
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NapadeiyuaTa

O #ouuB/pwv anod 4 d1aPpopETIKOUC XAPAKTHPEC
akoAouBoupevouc ano 3 dIaPopETIKA Ynopia:
B P(24,4) x P(10, 3)

O #TeTpaywn@piov dekadikwyv aplibuwyv nou dev apyifouv anod O:
B 9x10x10x10 = 9000.

O #TeTpayn@iov dekadikwy apliBpwy nou dev apyxifouv ano 0 kal
dEv Exouv enavaAauBavopeva yneia:
B 9x9x8x7 = 4536.

O #uperaBeoswyv (kepaAaiwv EAANVIKwY) onou A gu@gavideral
npiv 1o B kai I':
B P(24, 21) x 2!

O #uetabeoswv onou A gugaviletal npiv 1o B, kai peta ta I kar A:
m P(24, 20) x 2!
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MeTaBeoeic ue OPadec

O #oupB/pwv (uNkouc 8) pe ypaupaTa AéEnc EOHBIKOZ : 8!
O #ouuB/pwv (pRkouc 8) pe ypaupaTa AEENc MAPATONA:
B MeTaBeosic pe opadec idiwv avTiKeEIyevwy: 81/(213111111!
O MeTaBeoeic n avTIKEIPHeEVWY O€ K opuadec id1wV QVTIKEIMEVWV
hME nAnBapiBuo ny, n,, ..., N, avTioToIXA:
n!

’I’bl!’nz! s ’I’Lk'
O #ouuB/pwv unkouc 24 ano 7 A, 8B, 5T, kai 4 A: 241/(7!815141)
B Av npwTo Kal TeEAeuTaio A: 221/(51815141)
B Av dev npenel va eggavideTar AAAA: 241/(71815141) — 211/(71815!11)
O ApiBudc (nh)! diaipeital akpiBwc ano 1o (n!)m-1)!
B [InAiko = #peTabeocwv n! avTikelpyevwy o€ (n-1)! opdadec pe
n idla avTikeipeva kabepia.
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Alata&eic ye EnavaAnyn

O #nevraypneiwv dekadikwv apiBuwyv: 10°
O Aiataeic pe enavaAnyn: n dlakKekpiPeva avTikeipeva (diabeoiua
oe anepidpioTa «avTiypa®a») oe k diakekpipévec Beoeic: nF
B Alavopn k SIGKEKPINEVWV AVTIKEIPEVWY OE N JIAKEKPIPEVEC UNODOOXEC
(xwpic NEPIOPICUO OTN XWPNTIKOTNTA), OTAV N OEIPA OTIC UNOJOXEC
Oev €XEl onuaaia.
O  #nevrayneiwv dekadikwv apiBpwyv e ToUuA. eva 8: 105 — 95
O T[ANBIKOC apiOuoc duvapoouvoAlou A: 21Al
B |A]| oroixeia og 2 unodoxeg (avnkel — Oev AVNKEl OTO UNOGUVOAO).
O  #3uadik®Vv oupB/pov MAKOUC N e apTio NnARBoc anod 1: 27!
BV oupB/pa unkouc n-1, 3 povadikn cup/pa Pe apTio nAnBoc 1.
B Idca Tou parity bit.
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Alata&eic ye EnavaAnyn

O #nevradikwv CUNB/pwV PAKOUC N Pe apTio nARBoc anod 1:
B #nevradikwv oupuB/pwv Xwpic 0 kal 1 (aptio nAnBoc 1): 3"
B Ano TIC unoAoineg 5" - 3", ol NICEC NEPIEXOUV ApTIO NARBoC 1.
O KaBepia nepiexer yia unakohouBia pe 0 kar 1.
O Ano nponyoUHEVO, Ol HICEC unakoAouBiec xouv apTio nAnboc 1.
B Tehika: 3" + (5" - 3n)/2 = (5" + 3M)/2
O #eBoopadiaiwv NpoypaupaTwy JEAETNC via pabnuata M, @, X, O
WOTE KABe pabnua TouAaxioTov 1 nueEpa.
B Apxn eykAeiopoU — anokAgiopot: 47 — MU ® U XU O]
O #npoypaupdtwy Xwpic 1 padnua: 37 (4 nepINTWOEIC).
O #npoypauuaTwyv Xwpic 2 padnuarta: 27 (6 nepINTWOEIG).
O #npoypapupatwy Xwpic 3 pabnuata: 17 = 1 (4 nepINTWOEIC)
O #npoypaupatwy Xwpic 4 pabnuata: 0
B TeAika: 47 - 4x37 + 6x27 - 4 = 8400
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Alata&eic ye EnavaAnyn

O Aiavoun k JIGKEKPIMEVWV AVTIKEINEVWY OE N OIAKEKPIPEVEC
unodoyxec (XwpIic NEPIOPICHO XWPNTIKOTNTAC) WE OEIpA OTIC
unod®OXEC va €xEl onuaaoia.

B IoTIoPOpO £XEI N KATAPTIA OTA onoia Ynopei va avaptnouv
k dlapopeTikeC onpaiec. Mooa diagopeTika oNUaTa;
(n+k—1)!

nn+1) (kb —1) = = s

O KukAlkec peTabeoeic n atopwyv: (n - 1)!

B #Tponwv nou n avbpwnol kKaBovTal o€ KUKAIKO Tpaned
(Olakpivoupe YETAEU O€IG kal aploTEPA).
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>uvOuaouOl

O ZXuvduaopoi C(n, k): #enmAoywv k anod n diakekpIpevVa
avTikeipeva (dlaBeoiya o€ Eva «avTiypa@o>»).

Cln, k) = P(Zf = k!(nni Bl (Z) - (n B k) =Cln,n—Fk)

B AlgQopeTikeC 6adec Lotto: C(49, 6)
B #unoouvoAwv pe k gToixeia ano aguvoAo n agrtoixeiwv: C(n, k)
B #TpOnwvV OTEAEXWONCG S5HEAOUC KOIVOBOUAEUTIKNG EMITPONNG,
onou PeEAN 1ooTIga: C(300, 5)
B #duadikwv ouuB/pwv Pe (akpiBwc) enta 1: C(32, 7)
O #emAoywv 3 apiBuwyv 1-300 woTe aBpoioua va diaipeitar and 3.
B ApiBpoi 1-300 o 3 opdadec 100 apiBuwyv pe Baon mod 3.
B Eite 3 and idia opdada iTe Evav ano kabe opada.
B Tehika 3C(100, 3) + 1003 = 1.485.100
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>uvouaopuoi pe EmavaAnyn

O AlaQopeTikaG anoTeAéopaTa ano piyn 2 dapiwv: 21
O >uvduaopoi ye enavaAnyn: k anod n dIGKEKPIYEVA AVTIKEINEVA
(01aBeoiya o€ anepIopIOTa «avTiypa@a»).
B Aiavopn k idlwv avTIKEINEVWY O N JIGKEKPIPEVEC UNOBOXEC
(xwpic neplopiopyo OTN XWPNTIKOTNTA).

n+k—1)! n+k—1
C’(n—l—k—l,k)z(k!(n_l)!):( : )

B Aiavopec avTioTolxouv o€ petabeosic k 1 kai n-1 0.
#1 avapeoa oe 0 kabopilel #avTiKeIPeEVWY O0€ KABe unodoxn.
O #3iavouwv K idlwv avTIKEIHEVWY OE N JIAKEKPIMEVEC UNMODOXEC
woTe Kapia unodoxn kevn (k = n).
m Cn+(k-nN-1,k-nN=Ck-1,k=-n)=Ck=-1,n-1)
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NapadeiyuaTa

O #akepaiowv AUCEwV TNG €§iowaong x; + X, + X3 + X, = 20
B Avx = 0:C(20 + 4 - 1, 20) = C(23, 20) = C(23, 3)
m Avx =1:C(16 +4-1,16) = C(19, 16) = C(19, 3)
B Avx;22,%x,24,%x321,%x,=25:C(8+4-1,8)=C(11, 3)

O 5 diapopeTika ypaupaTa (n.x. A, B, I, A, E) ka1 20 keva _ .
#ouuB/pwv nou apxifouv Kal TEAEIWVOUV WE YpAUUa KAl EXOUV
avaueoa o 61adoxIka ypauuaTa TouAaxioTov 3 Kevd.

B MeTabeosic 5 ypaupatwy: 5!

B 12 keva oTIC 4 JIaKEKPIPEVEC «UNOodOXEC» avANEDa O€ ypappaTa.
B YnoAoina 8 keva oTig 4 «unodoxec» e C(4 + 8 — 1, 8) Tponouc.
B Tehika: C(11, 8) 5! oupB/pec.
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NapadeiyuaTa

O n Bpavia oTtn ocipa yia k goitnTec nou g€stalovTral (n = 2k-1).
#TONOBETNOEWV WOTE TOUAAXIOTOV Hia Kevr Beon avapeoa o€
KGBe Ceuyapl goITNTWV.

MeTaBeoeic k poitnTwyv: k! (kataAapBavouv k Bpavia).
TonoBetoupe k-1 Bpavia avapeod Touc.
YnoAoina n-2k+1 (idia) Bpavia oTic k+1 diakekpIpheEVEC «unodoxEC»
oTNV apxn, oTo TEAOC, KAl avapeoa o€ POoITNTEC.
O C((k+1) + (n-2k+1) - 1, n-2k+1) = C(n-k+1, n-2k+1)

= C(n-k+1, k)
TeAika C(n-k+1, k) k! = (n-k+1)!/(n-2k+1)!
AlaQOPETIKA PNETABEDEIC (HE OPAdEC) K DIAPOPETIKWY AVTIKEINEVWV
(poiITnTwV) Kail n-2k+1 idlwVv avTIKEINEVWV (EAeUBEpWYV Bpaviwv).
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NapadeiyuaTa

O 2n+1 KOIVOBOUAEUTIKEG £0PEC VA UOIPACTOUV O€ 3 KOUMATA WOTE
av onoladnmnoTe 2 CUPNPWVOUV vVa eXouV NAsioywngia.

#oiavopwv 2n+1 (idiec) unAAec o€ 3 OIAKEKPIPEVEC UMODOXEC
waoTe KaBe unodoxn < n PNAAEscC.

. . . 2n+1+43—1 2n-+3 2n-+3
#d1avouWV Xwpic nepiopiopouc: ( omt1 ) = (2n_|_1) = ( 9 )
#d1avouwy Onou kanoia unodoxn €xel = n+1 pnaAec:

O EmAeyoupe (PeE 3 TpoOnouc) unodoxn HE «NAsiowngia».
O TonoBeToupe o€ autn n+1 pPNAAesc.

O #diavopwyv unoAoinwyv n YnaAwv oTIC 3 UNOJOXEC:
. ) =00 =0%)

2n+3) — 3(n+2) _ n(n+1)

TeAika #0l1avopwWV: ( 9 9 5
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NapadeiyuaTa

O #oupB/pwv unkouc 24 ano 7 A, 8 B, 5T, kal 4 A onou dev
eugavileral To MA.

#oupB/pwv pnkouc 19 and 7 A, 8 B, kai 4 A: 191/(718!41)

AnpioupyouvTal 20 diakekpipevec «unodoxec» yvia Ta 5 T,

E€aipouvTal ol 7 npiv ano Kabe A.

Alavoun 5 I oe 13 diakekpipevec «unodoxec»: C(17, 5).

Tehika: [191/(718141)]x[17!/(5!121)].

O #d0iavopwyv 22 diagop. BIBAiwv naxouc 5 k. oe 3 dIAKEKPIMPEVA
pagia ynkouc 1 Y. To kabeva woTe Kaveva pagl Kevo.
Bk diakekplyEva avTiKEigeva o€ N OIGKEKPIPEVEC UNODOXEC WOTE

kapia unodoxn kevn (k > n, naxoc BiBAiwv dev ouvioTa NEPIOPIOUO).

B Av avTikeipgeva idia, #olavopwv: C(k -1, n - 1).
B AvTikeipeva diagopeTika: C(k =1, n - 1) x k!

AlakpiTd MaBnuaTika (Avoi€n 2010) >uvduaoTikn Anapibunon 17



NapadeiyuaTa

O 'EoTw To «TeETpaywvo» nou opileTal and ta onueia (0, 0), (0, 8),
(10, 0), kai (10, 8).

O [ooa diapopeTika «povonaTia» ano 1o (0, 0) oto (10, 8), av ot
KaBe Bripa METAKIVOUUAOTE €iTE KATA Pia povada npoc Ta navw
€iTE KATA Wia povada npocg Ta Oia.

B [lpenel va kavoupe 8 Bnparta Navw kai 10 BApaTta Acgia.
B #puovonamiwv = #perabeoswyv 8 N kar 10 A = 18!/(10! 8!)
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NapadeiyuaTa

O [Mooa unoouvoAa 4 ortoixeiwv Tou A = {1, ..., 15} d&ev nepiExouv
diadoxikouc aplbpouc;
B YnoouvoAo wg 4ada (a,, 0, a3, 0,) 0nou 1 <a, <a,<a;<a, <15
B 1-1 avmioToixia pera&u teToiwv 4adwv (a,, a,, A5, ,) KAl AUCEWV TNG
e€iowong B;+B>+PB5+B,+Bs=14 oTouc QuUOIKOUG HE B, B3, B, = 1:
l+bi=010 a1+ =0y
as+Pz=0a3 az+fi=o0y
Qg + ,85 =15
®m [ia va pnv €ival a,, a,, ds, a, diadoxikoi, npenel B, B3, By = 2.
B Aiavopn 14 idiwv pnaAwv o€ 5 d1apOpPETIKEC UNOJOXEC, WOTE
unodoxec 2, 3, KAl 4 va €XouV TOUAAXIOTOV 2 PNAAEC.
B AnoteAeopa: C(12, 8) = C(12, 4) = 495.
O Na yevikeUoeTe yia #unoouvolwyv k oToixeiwv Tou {1, ..., n} nou
dev nepIEXOUV O01adoxIKoUuc apiBuouc.
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YnoouvoAd NMoAucuvoAou

O #unoouvoAwv NoAUCUVOAOU HE k aToixeia 6nou kKabe
OTOIXEiO p €ival 31aBe0IUO O N, «avVTiypaPa».
B (1+ny)(1+n5) ... (1+ny)
B g #pn kevov unooguvoAwv: (1+ny)(1+n5) ... (1+n,) -1
O #diaipeTwyv Tou 180;
B AvdAuon o€ YIVOUEVO NpWTWV napayovtwyv: 180 = 22 32 5,
B #OwaipeTwyv 180 = #unoouvoAwyv {2:2, 3:2, 5:1}
B #JlaipeTwyv Tou 180 = 3x3x2 = 18.
O #diaipeTwv Tou 1400;
B AvdaAuon o€ VIVOUEVO NpWTWV napayovtwyv: 1400 = 23 52 7,
B #diaipeTtwyv 1400 = #unoouvoAwyv {2:3, 5:2, 7:1}
B #JlaipeTwv Tou 1400 = 4x3x2 = 24.
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Avakepaiainon

MpopMpata Awotacewv

o€ k dlokekpléveg

Béoelc

emloyn k omd To 1 avTIKEIHEV D,
ka0e emhoyn lvot «S1opopeTIK»

Xopic eravainyn (kabe
avtikeipevo dabéoyio

pe gxavainyn (kébe
avtikeipevo dabéoylo og

Ipofmpate Xvvovacspav
n SLOKEKPLUEVHL
avtikeipeva
/o\ o€ k pn dlakekpLéveg
0éoelg
emioyn k amd to n ovuikeipeva,
ot emhoyég stvan «id1eg»

pe exavainyn (kéde
avtikeipevo dabéoyio og

FOpic exavainyn (kade

oe 1 «avtlypapoy)

/

avtikeipevo dtabéoipo

TOAMG «aVTiYPaPO) og 1 «avtiypogo»)

TOMAG «OVTLYPOPO»)

Ioodvvapo pe dovoun k

Ioodbvapo pe dovopn & pn
SLOKEKPLUEVOV OVTIKELEVOY

SLOKEKPILEVOV OVTIKEIHEVOV

. ’17' € 1 SLIKEKPULEVES VITOSOYES GE 1 SLOKEKPLUEVEG VTTOSOYEG n! N
D= O
(n-k)lk!
- , (n+k—-1)!
dev mailel poro N ospa nailel poho N oepd Clntk-Lk)= W
GTIG V0d0YEC GTIC VT0d0YEG i _

(&

Merobécerg (n = k):

MeToBEéceig n avTIKEEVOV

otav éyovpe k opadeg idiov
avTiK. pe mAn0appo ny, ..

o N
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Eqpappoyn: Ailakpitn MBavoTnTa

O AlakpITOC OEIyHaTOXWPOC: apiBunoiuo cuvoAo Q, onou
Yw e Q, avTioToixoUpe p(w) [0, 1] kar Y p(w) =1
B [eyovoc E: unoolvolo Q. wel?
B p(E)= Y,cpp(W)
O MBavoTnTa yia 6apec oto TaBAI: 1/36.
B [li6avoTnTta yia 6-5 oTo TapAI: 2/36.
B [liBavoTnTa via idlo anoteAeopa ota 2 Capia: 6*%1/36 = 1/6.
O TMBavoTnTa av napoupe 6 QUAAaA ano pia (KkaAa avakaTepevn)
TPANouAa va £XoUupde 4 Aooouc;
m C(48, 2)/C(52, 6).
O MBavoTnTa TouAdayioTov 2 and k (Tuxaia eniAeypEVOUC)
avBpwnouc va €xouv yeveBAla TNV idla nUEPA;
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AUWVUUIKOI ZUVTEAECTEC

n n n
O Auwvupikd Qswpnua: (z+y)" = Z ( )wn_kyk = C(n, k)z""*y"*
k=0

= n
O Qc aueon ouvéneia: Z (k) = 2"

k=0
B [lpokunTtel ouvduAoTIKA WC #UNOOUVOAWY GUVOAOU HE N OTOIXEIQ.
B Mex=1kalry=-1:

() 0= (0 G (- () ()

z n
B Anodeifn yia TUNO EYKAEIGHOU — anoKAEIoHOU: Z(—l)k+1( ) =1

n k=1 2
n
B Nax=2kaly=1;: ZZk(k)=3”

k=0
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TauTtoTnTa TOU Pascal

O Tautd Pascal: (7)) = (" 1)+ (" !
auToTnTa TOU rFascal. ) = \k_1 =

B #T1ponwv va emAe€oupe k and n avTikeipeva:
O e&iTe eMAEYOUNE TO TEAEUTAIO KAl ENIAEYOUNE Ta GAAQ
k-1 ano Ta unodAoina n-1 avTikeiyeva,
O eite dev enNIAEYOUPE TO TEAEUTAIO KAl EMIAEYOUHE OAQ Ta
k and Ta unoAoina n-1 avTikeipeva.
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Tpiywvo Tou Pascal

O Avadpopikn oxeon yia
UMOAOYIONO QUWVUNIK®OV

OUVTEAECTWV:
(n) G+ () av0<k<n
k) |1 SLogoo.

O H Texvikn onuepa sival
YVWOTH WC
OUVANIKOC

I'IpOYpCI|J|JCITIO|JC')q. 1 7 21 35 35 21 7 1
1 8 28 56 70 56 28 8 1

1 § 10 10 § 1

1 6 15 20 15 6 1

1 9 36 84 126 126 84 36 9 1
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TauToTnTa Vandermonde

1 . m —|— = — T = .
O TautornTta Vandermonde: < = ) — Z (r — k) (k)

k=0

B #Tponwv va eniAe€oupe r and n (aplOunuevec) NPAcIVEC HNAAEC
Kal m (aplOunNUEVEC) KOKKIVEC NNAAEC:
O EniAeyoupe r — k and m KOKKIVEC kK and n Npacivec
pe C(m, r = k) x C(n, k) Tponouc.
O ApoiBaia anokAgiopeva evOeXOUEVa yia dIaPOPETIKEC TIUEC TOU K.

: 2n " /n)?
O : =
AlEon ouvenela (n) Z (k)

k=0
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Anuioupyia MeTtaBeoeswv

1234
1243
1324
1342
1423
1432

OO0 ... n avTiKEIyevwV o€ Ae€ikoypapikn ocipd.
B >uvapTtnon nou snioTpe@el (Ae€ikoypadika)
ENONEVN PETABEON.
B EAdxioTn: avTikeEigeva og au&ouoa ocipda.
B MeyioTn: avTikeipeva os pBivouaa osipd.
OO0 Aedopevng yerabeong a,a,...q, :
B YnoAoyloe eAaxioTn duvartn KataAnén nou
endexeTal (Ae€ikoypa@iknc) au&nonc.
B YnoAoylopoc enOPevVNC HETABEONC
(nou dgv €xel eppavioTei NON WG KATAANEN)
yla auTn TNV KataAnén.

2134
2143
2314
2341
2413
2431
3124
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Anuioupyia MeTtaBeoeswv

1234
1243
1324
1342
1423
1432

O Aedopevng perabeoncg a,a,...a, :
W MeyioTog OEiKTNG j T.W. 0; < T4
(Gpaa;,, > q;, > ... Gy > Q)
O Enopevn pyerabeon a, a,...a’, :
m [poBepa ay ... a;; aperapAnTo.
B g = eAaXIOTO N0 T4 Ty, -, G,
nou «&enepva» To a.
® YnoAoina and Ta a;, Qi,q, ..., G,
(ekTOC auToU nou nnpe B€on j)
oe au&ouoa oslpa.

362541 —» 364125
B 48/65321 - 51234678

2134
2143
2314
2341
2413
2431
3124
3142
3214
3241
3412
3421
4123
4132
4213
4231
4312
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Anuioupyia MeTtaBeoeswv

O YAonoinon:
B MeyioTo j T.. 05 < Ty q.
W JoxUEl OTI Qjyq > Qjyp > ... > Q.
B MeTd TNV aQVvTIUETABEON TWV
a; Kal Gy, TA Qy,q, ..., Gy,
gival Ta&ivounueva os
(pBivouoa osipa.
B AvTigetaBeon (euywv
(C'j+1l Gn)r (Gj+21 an-l)/ KOK.
KaTaAnyel o€ Ta&ivounon o€
au&ouaoa ocipd.
O YAonoinon Xwpic
Ta&ivounon o€ xpovo O(n).

NextPermutation(aias ... ay,)
/* aias . .. a, Oy TEAEVTOLO */

ji=n-—1,;

while a; > aj+1 do
Ji=J3—-1

k:=n;

while a; > a; do
k:=k-—1;

swap(a, a);

ri=n; =741

while » > s do
swap(a,, as);

ri=r—1;, s:=s4+1;
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Anuioupyia ZuvoudouwyV

0 'OAoi o1 (2") ouvduaouoi N AVTIKEIHEVWV 1234
dnuioupyia duadikwv apiBuwv PNKouc n. 1 ; g Z
O Anuioupyia oAwv Twv guvduaopwyv k 1245
aVvTIKEIHEVWV ano n o€ Ae€ikoypaikn o€ipd. 1246
B >uvdpTtnon yia enopevo ouvduaaopo. 1 ; j g
B AvTikeipgeva oe auouoa oslpd. 1346

B EAaxioroc: 1 2 ... k. MeyioToc: (n -k +1) ... n 1356
O Aedopevng perabeong a,a,...a, :
B YnoAoyioe eAaxioTn duvaTn kataAnén nou
emdEXETAl au&nanc.
B Au&non AapBavel unown OTI EXOUHE
ouvouaopouc. 3456
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Anuioupyia ZuvoudouwyV

0 Aedopevou ouvduaopou a,a,...d, :
B MeyioTog d€ikTNG j T.w. a; # N—K+]j
(apa a;,; ... O, HEYIOTOG
ouvOuaopoc k — j oToIxEiwv)
0 Enopevog ouvduaouog a, a,...a, :
m [lpobepa a, ... a;; apeTaBAnTo.
B a,=0q+1.
m  Ta enopeva oroixeia (a;+ 2, a;+ 3, ...)
OTIC unoAoinec Beoslc.

1234
1235
1236
1245
1246
1256
1345
1346
1356
1456
2345
2346
2356
2456
3456
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Anuioupyia ZuvoudouwyV

O YAonoinon oe xpovo O(k).

Next_k-Combination(a;as . . . ax)
/* ajasg . . . ap OYL TEAEVTOLOS */

J =k
whilea; =n —k 4+ 7 do
J:=3-1

aj :=a;+1, s:=a;+1
for::=7+1to kdo
a; :’=38; Ss:=s8+1;
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