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>uvouaoTikn Anapibunon

O YnoAoyiopoc (e ouvOuaoTIKA ENIXEIPAUATA) ToUu NANBoucC Twv
OIAPOPETIKWV AMOTEAEOUATWY EVOC «MEIPANATOC>.
B «[leipapa»: diadikaoia YE OUYKEKPIPEVO (MENEPAOCHEVO) OUVOAO
napaTnPNOINWV ANOTEAECUATWY.
O M.x. piwyn Capiwv, poipacpa TpanouAac, avabeon ypapeiny,
eniAoyn password, 6adec Lotto, ...
B [1An6apiBuoc duvauoouvolou: av |A| = n, ToTE |P(A)| = 2"
[0 BaOIKEC apxec KAl EVVOIEC:
B KavOVec YIVOUEVOU Kal aBpoiopaTtoc, apXn EYKAEIONOU — ANOKAEIOUOU.
B Aiata€eic kal perabeoeic (He N xwpic) enavainyn.
B >uvdouaopoi (ME N Xwpic) enavaiAnyn.
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Kavovac lNvopgvou

O O

Meipapa A pe n anoteAecpaTta. Meipapa B ye m anoteAeopara.
Av anoTteAeopaTa A kal B eival aveEaprnTa, T0TE oUVOUACUOC

TWV NEIpapaTwyVv A kai B €xel nxm anoTeAeopaTa.

AveEapTnTa: TOo anoteAeopa Tou A dev ennpealel (wc nNpoc Tov
apIBPo TwV anoTEAEOPATWY) TO anoTEAeoNa Tou B, kal avTioTpopa.
O TI.x. |AxB| = |A]| x|B]

EniAoyn evoc wngiou 0-9 kal evoc kepaAaiou EAANVIKoU ypappaToc:
O 10x24 = 240 d1apOpeTIKA ANOTEAEOUATA.

#oupB/pav (pe kepahaia EAANVIKA) pfkouc 10; 2410
#naAivdpopIKOV GUUB/pWV pnkouc 10: 24°

#nivakidwv auTtokivAToV: 242 x 9 x 103 = 124.416.000
#ouvaptnoswyv ano A oto B (|A] = n, |B] = m): m"”

#ouvaptnoewv 1-1 an6 AcgtoB(m=n)im(m—1)---(m —n+1)
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Kavovac ABpoiouaTtoc

O [Meipapa A pye n anoteAeopara. MNeipapa B ye m anoteAeopara.

O Av anoteAsopata A kal B eival apoiBaia anokAgiopeva, T10TE
ouvOUaoNOC TWV NEIpApaTwy A i B £xel n+m anoTeAsouara.
B Apoifaia anokA€IOPEVA: N NnapaTnpnon anoTeAeopuaToc Tou A
AnoOKAEIEl TNV NapaTnpnon anoTeEAEoUATOC Tou B, kal avTioTpopa.
B |[AuB| = |A|+|B|l,av|]AnB| =J
B ApXn €yKA&IopoU — anokAegiopou: |[AUB| = |A|+|B|-|A n B]
O 5 EAAnvika, 7 AyyAika, kai 10 Fepuavika BiBAia.
B Tponol va diaAe€oupue 2 BiIBAia o dIaQOpPETIKN YAWOOQA:
0 EAA. = AyyA.: 5x7 = 35
O EAA. —Tepp.: 5x10 = 50
O AyyA. = Tepp.: 7x10 = 70
B ApoiBaia anokAgiopgeva. ZuvoAo: 155 diapopeTIKEC ENIAOYEC.

B Tponol va diaAé€oupe 2 BiBAia: % =931
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NapadeiypyaTta

O #0iyeAwV oXEOEWV OTO OUVOAO A, |A| = n:
B 'OAec: on’
B AvakhaoTikéc; 27(n—1)

B Supperpikéc: 2n(nt1)/2

O

AvTiouppeTpikéc: 27 x 3nn=1)/2
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NapadeiypyaTta

O

#passwords pe 6 — 8 XapakTNpeC anoTeAoUPEVA ANoO KepaAaia
(AyyAika) ypappuarta kai (touAayxiotov gva) dekadiko ywngio.

B #passwords pnkouc k = 36K — 26K

B #passwords = (36°+367+368) - (26°+267+268%)

#passwords pnkouc 2 ano A, B, C, D ka1 0, 1, 2 ue
TOUAQXIOTOV eva ynoio.

B >woTto 70 72 - 42 = 33. AaBog 10 (yIaTi;) 2x3x7 = 42!
#ouadikwv oupB/pwv pnkouc 8 nou €ite apyxifouv ano 1 ite
TeAeiwvouv o€ 00:

B 'Oyxi auyoifaia anokAsgiopeva: 27 + 26 — 2> = 160.

AlgkpiTa MadnuaTtika (Avoién 2011) >uvduaoTikh AnapiBunon

6




AlaTta&eic — MeTaBeosic

O Awara&eig P(n, k): k ano n diakekpIPEVA AVTIKEINEVA O€
k diakekpipevec B€osic (1 avTikeEipevo os kabe B£aon).
B P(n, k) = #1ponwv va nAnpwbOouv k diakekpipevec B€oeic anod
n OIaKEKPIMEVA avTIKEiheva (O1aBeCINa O Eva «avTiypago>»).

P(n,k) =n(n—1)--(n—k+1) = "%

B #Tponwv va nANpwooule 4 (d1apopeTIKEC) BEOEIC Epyaaiac av
gxoupe 30 unoywnoioug: P(30,4) = 30!/26!

B #ouuB/pwv pnkouc 10 pe 0Aa Ta cupBoAa diIapopeTIKA Ano
ke@ahaioug EAAnvikoUg xapakTrpeg: P(24,10) = 24!/14!

0 MeraB&eoeic n avTikeiyevwv: P(n, n) = n!

B #avabeoewv 10 (diapopeTikwy) ypapeiwv o 10 kabnynTec:
P(10,10) = 10!

B #ouuB/pwv pnkouc 24 pe 0Aa Ta cupBoAa d1aPpopETIKA ano
keaAaioug EAANvikoUG xapakTnpeg: P(24,24) = 24!
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NapadeiypyaTta

O

#oupuB/pwv ano 4 d1aPpopETIKOUC XAPAKTNPEC
akoAouBoupevouc ano 3 dIaPopeTIKA Yynoia:

B P(24,4) x P(10, 3)

#TeTpaWNPIWV dekadikwV apliOuwyv nou dgv apxifouv ano 0:

B 9x10x10x10 = 9000.

#TeTpaWNPIWV 0skadikwV apibuwyv nou dsv apxifouv ano 0 kai
eV EXOUV enavaAaupavoueva ynoia:

B 9x9x8x7 = 4536.

#ueTaBeoswyv (kepaiaiov EAANVIkKwV) onou A epggavileTal

npiv To B kai [:

m P(24, 21) x 2!

#ueTaBeoswyv onou A epygavileTal npiv 7o B, kal yera ta I kai A:
B P(24, 20) x 2!
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MeTaBeoeic pe OuAadEC

O #oupB/pwv (punkoucg 8) pe ypaupaTta Ae€nc EOHBIKOZ: 8!
O #oupB/pwv (unkouc 8) pe ypaupata AgEnc NMAPATMONA:
B MecTaBeosic ye opadec idIwv avTikEIpEvwy: 81/(213111111!
O MeTaBeoslc n avTIKEIHEVWY O K opadec idIwV aVTIKEIMEVWV
ue nAnBapiBuo n,, n,, ..., N, aAvTicTOIXA:
n!

nllnz! < nk'
O #oupB/pwv pnkouc 24 and 7 A, 8 B, 5T, kar 4 A: 24! /(71815!41)
B Av npwTo kai TeAeuTaio A: 22!/(5!18!15!41)
B Av dev npéenel va epgaviletal AAAA: 241 /(71815141) — 211 /(7!8!15!11)
O ApiBuoc (n!)! diaipeital akpiBwc ano 1o (n!)n-1)!
B [InAiko = #peTaBeoewv n! avTikeipevwy o€ (n-1)! opadec pe
n id1a avTikeigeva kabepia.
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Alata&eic ye Enavainyn

O #nevrayn@lov 0ekadikwv apiBuwyv: 105

O Alata&eic pe enavaAnyn: n dlakekpipgeva avTikeipeva (diabeoipa

O€ ANePIOPIOTA «avTiypapa») o€ k dIaKeEKPIPEVEC BETEIC: N

k

B Algvoun k OIGKEKPIPEVWY AVTIKEIHEVWY O N OIAKEKPIPNEVEC UNOOOXEC
(Xwpic NEPIOPIOCPO OTN XWPNTIKOTNTA), OTAV N OSIPA OTIC UNOOOXEC

Oev €XEl onuaaoia.

O #nevraypneiov 0ekadikwyv apiBuwy Pe TOUA. eva 8: 10° — 9°

OO0 [AnBikoc apiBuoc duvapoouvoiou A: 2IAl

B |A| oToixeia og 2 unodoxec (avnkel — OV AVNKElI OTO UMOCUVOAO).
O #56uadikwv oupB/pOV UAKOUC N Pe apTio nARBoc anod 1: 271
BV oupB/pa unkouc n-1, 3 povadikn oup/pa Pe aptio nAnboc 1.

B Id€a Tou parity bit.

AlgkpiTa MadnuaTtika (Avoién 2011)

ZuvduaaoTikn Anapiéunon 10




Alata&eic ye Enavainyn

O #nevradikwv cuhB/pwv UNKOUC N JE apTio nAnboc ano 1:
B #nevtadikwv cupB/pwv xwpic 0 kar 1 (aptio nAnBoc 1): 3"
B Ano TIC unoAolnec 5" — 3", ol YIOEC NepIEXOUV apTio NAnBoc 1.
O KaBepia nepiexel pia unakohouBia pe 0 kai 1.
O Ano nponyouUpevo, Ol PIOEC unakoAouBiec Exouv apTio nAnboc 1.
B TeAika: 3" + (5" - 3M)/2 = (5" + 3M)/2
O #eBoopadiaiov npoypapupaTwy PHEAETNC via pabnuata M, @, X, O
woTE KaBe pabnua TouAaxiotov 1 nuepa.
B Apxn eykAsiopoU — anokAeiopot: 4 — MU ® U XU O]
O #npoypauudtwyv Xwpic 1 padnua: 37 (4 nepINTWOEIC).
O #npoypaupdtTwVv Xwpic 2 padnuarta: 27 (6 nepinTwoelC).
O #npoypauudtwyv Xwpic 3 padnuata: 17 = 1 (4 nepINTWOEIC)
O #npoypauudtwyv Xwpic 4 yadnuarta: O
B TeAika: 47 - 4x37 + 6x27 — 4 = 8400
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Alata&eic ye Enavainyn

O

Alavopn k IGKEKPIMEVWV AVTIKEINEVWYV OE N OIAKEKPIMEVEC

unodoxec (XwpPic NEPIOPICHO XWPNTIKOTNTAC) ME OIpA OTIC

unodOXEC va £Xel onuaaia.

B IoTIoPOpo £XEI N KATAPTIA OTA onoia Pnopei va avaptnbouv
k dlapopeTIKEC onpaiec. Nooa dIaPopETIKA oNpaTa;

KUKAIKEC peTaBeoegic n aTodwv: (n — 1)!
B #Tponwv nou n avBpwnol kaBovTal o€ KUKAIKO Tpaned
(dlakpivoupe peTa&u O€&la kal aploTepa).
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>uvOouaaouol

O Zuvduaopoi C(n, k): #emAoywv k and n dlakekpIPeEVa
avTikeipeva (01a0E0iya o€ eva «avTiypa@o>»).

Cln. k) = %!’k) B l<;!(nni B (Z) B (n - k) = Clnn =k

B AldQOpETIKEG 6GdeG Lotto (and 1-49): (C(49,6)
B #unoouvoAwv pe k aToixeia anod aguvoAo n oroixeiov: C(n, k)
B #TpOnwV OTEAEXWONC S5peAoUC KOIVOBOUAEUTIKNC ENITPONNC,
onou péAn 1ooTipa: C(300, 5)
B #Juadikwv oupB/pwv pnkoug 32 pe (akpiBwg) enta 1: C(32,7)
O #emAoywv 3 apiBpwv 1-300 wote abpoiopa va diaipeital ano 3.
B ApiBpoi 1-300 oe 3 opadec 100 apiBuwyv pe Baon mod 3.
B FEite 3 ano idia opada eite €évav and kabe ouada.
B TeAika 3C(100, 3) + 1003 = 1.485.100
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>uvouaouoi ye EnavaiAnun

O Ala@popeTika anoteAeopaTta ano piyn 2 (idiwv) lapiwv: 21
O >uvduacpoi pe enavaAnwn: k ano n diakekpIPeEVa avTIKEIPJEVA
(dlaBeoipya o€ aneploplioTa «avTtiypaga»).

B Aiavopn k idlwVv avTIKEIHEVWY OE N OIAKEKPIMEVEC UNOOOXEC
(Xwpic NEPIOPICPO OTN XWPNTIKOTNTA).

n+k—1)! n+k—1
C(n_l_k_l’k):(k!(n—l)!) :( ; )

B Alavopec avTioTolxouv o petaBeoeic k 1 kai n-1 0.
#1 avapeoa og 0 kabopilel #avTiKEINEVWV O KGBE unodoxn.

O #oiavopwv K idiwVv avTIKEIMEVWV OE N OIAKEKPIPEVEC UNOOOXEC
woTe kapia unodoxn kevn (k = n).
B Cn+(k-n-1,k-n)=Ck-1,k=-=n)=C(k-1,n-1)
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NapadeiypyaTta

O #akepaiwv AUCEWV TNG e§iowong x; + X, + X3 + X, = 20
B Avx =0: C(20+4 -1, 20) = C(23, 20) = C(23, 3)
B 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 ypauuata (n.x. A, B, I, A, E) ka1 20 keva _ .
#oupuB/pwv nou apyxifouv Kal TEAEIWVOUV HUE YPAUMA KAl EXOUV
avapeoa o d1adoxIka ypauuaTa TouAaxioTov 3 Kevd.

B MeTaBeosic 5 ypapuatwy: 5!

B 12 keva oTic 4 JIaKEKPIPEVEC «UNOOOXEC» AVAUEDA O€ ypapuaTa.
B YnoAoina 8 keva oTic 4 «unodoxec» Pe C(4 + 8 - 1, 8) Tponouc.
B Tehika: C(11, 8) 5! ocupB/pec.
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NapadeiypyaTta

[0 n 6pavia otn oegipa yia k goiTnTec nou €€etalovral (n = 2k-1).
#TONOBETNOEWYV WOTE TOUAAGXIOTOV Hia Kevn 6€on avaueoa o€
KaBe Ceuyapl poITNTWV.

B MeTtaBeosic k poirnTwv: k! (kataAapBavouv k Bpavia).

B TonoBetouue k-1 Bpavia avapeocd Touc.

B YnoAoina n-2k+1 (idia) Bpavia oTic k+1 dIaKEKPIPMEVEG «UNOOOXEC»
oTNV apxrn, oTo TEAOC, KAl avaueoa o€ (PoITNTEC.
O C((k+1) + (n-2k+1) - 1, n-2k+1) = C(n-k+1, n-2k+1)

= C(n-k+1, k)

B Tehika C(n-k+1, k) k! = (n-k+1)!/(n-2k+1)!

B Alg@QopeTIKa peTabeoeic (Pe opadec) k OIAQOPETIKWY AVTIKEINEVWV
(poiItnTwv) kal n-2k+1 idiwv avTikeIipevwy (EAeUBepwVv Bpaviwv).
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NapadeiypyaTta

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

#ouuB/pwv pnkouc 19 ano 7 A, 8 B, kair 4 A: 191/(7'8!41)
AnpioupyouvTal 20 dIaKeKPIPEVEC «unodoxec» yiaTa 5 T,
E€aipouvTal o1 7 npiv ano kabe A.

Alavopn 5 I oe 13 diakekpiyevec «unodoxec»: C(17, 5).
Tehika: [191/(718141)x[171/(51121)].

O #oupB/pwv unkouc 24 ano 7 A, 8B, 5T, kai 4 A onou
To NPpwTO B gupavileTal npiv To NpwTo A.

#enmAoywv Beoswv yia 4 A (ano 24): C(24, 4).
#emAoywv Beoswyv via 5 I (ano 20): C(20, 5).

'Eva B og npwTn d1abcoiun B€on.

#eniAoywv Beoswy yia unoAoina 7 B (ano 14): C(14, 7).
SuvoAIKa: [241/(4151151)]x[141/(7171)].
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NapadeiypyaTta

O

O

'EoTw TO «TETpaAywvo» nou opileTal ano Ta onueia (0, 0), (0, 8),
(10, 0), ka1 (10, 8).

[Mooa diapopeTika «pgovonaTtia» ano 1o (0, 0) oTo (10, 8), av o€
KaG6e BNua PJETAKIVOUUAOTE €ITE KATA WA povada npoc 1a navw
£ITE KATA pia yovada npoc Ta Oe&ia.

B [lpenel va kavoupue 8 Bnuarta Navw kail 10 BnpaTa Acgia.

B #puovonaTiwv = #petabeoswyv 8 M kal 10 A = 18!/(10! 81)

AkoAouBieg a,, ..., a, Kail By, ..., B,. #TPONWV KATAYPAPNG
OTOIXEIWV TWV 2 aKoAoUBIwV WOTE va dlaTnpeiTal n osipa YETa&u
TWV OTOIXEiWV TNC idlac akoAoubiac;

B MeTaBeoesic n A kal m B deixvouv Be€oeic oToixeiwv kKGBe akoAoubiac,
B AsdopEvn N OsIpa TWV OTOoIXEIWV KaBe akoAoubiac.

B TeAika: (n+m)!/(n! ml).
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NapadeiypyaTta

O #diavouwyv 22 diapop. BIBAIwV naxouc 5 ek. og 3 dlaKeKpPIPEVA
papla pnkouc 1 y. 1o kKaBeva woTe Kaveva pagl KeVo.
Bk JlaKeKpIMEVA AVTIKEIMEVA O N OIAKEKPIMEVEC UNOOOXEC WOTE

kapia unodoxn kevn (k > n, naxoc BiBAiwv dgv ouvioTa NEPIOPICHO).

B Av avTikeipeva idia, #olavopwyv: C(k -1, n - 1).
B AvTikeipyeva diagopeTika: C(k -1, n - 1) x k!

O Pagi ge n dia@opeTika BiBAia oTn ocipd. #Tponwv enNIAOYNC
k BiBAiwv (n > 2k — 1, dev evdiapEpel N OsIpa €MIAOYNC)
wOoTE va punv eniAeEoupe diadoxika BIBAIa;
B 'Eyxoupe k «1» (emiAoyn) kat k = 1 «0» avapeoa Touc (un niAoyn).
B Aigvoun unoAoinwv n - 2k + 1 «0» o€ k+1 diakekpipgevec unodoxec.
B TeAika: C(n-k + 1, k).
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NapadeiypyaTta

0 2n+1 kKoIVOBOUAEUTIKEC £OPEC va POIpAOTOUV O€ 3 KOUMATA WOTE
av onoladnnoTe 2 CUPPWVOUV vVa €Xouv NAsioyn®id.
B #dolavopwyv 2n+1 (idiec) ynAaAec o€ 3 JIAKEKPIMEVEC UNODOXEC
woTEe KaBe unodoxn < n PNaAsc.
2n—|—1—|—3—1) = (2n—|—3) = (2n—|—3
2n+1 2n+1 2
B #diavopwyv ONou Kanoia unodoxn €xel = n+1 PnaAec:
O EniAeyoupe (e 3 Tponouc) unodoxn HE «nAsioynpia».
O TonoBetoupe oe autn n+1 pnaAec.
O #olavouwv unoAoinwyv n gnaAwyv oTic 3 unodoxeC:

(") =) = (%)

2n2—|—3) = 3(n—2|—2) _ n(n2-|—1)

B #3lavouwV XWpPIC NEPIOPICUOUC: (

B TeAika #0lavopwv: (
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NapadeiypyaTta

O

O

Mooca unocuvoAa 4 otoixeiwv Tou A = {1, ..., 15} dev nepiexouv
diadoyxikouc apibuouc;

B YnoouvoAo wg 4ada (a,, G,, 05, 0,) 000U 1 <a;<a,<as;<a, <15
B 1-1 avmioroixia geradu tetoiwv 4adwv (a,, a,, A, A,) KAl AUCEWV TNG
e€iowong B;+B,+B3+B,+Bs=14 oTOUG PUGIKOUG HE B, B3, B4 = 1:
1+i=a1 a1+ Pa=
as+fPs=a3 oaz+Pi=o0y

0y + 55 =15
®m [ia va unv €ivai a;, a,, as, a, diadoyikoi, npenel B, Bs, B, = 2.
B Alavoun 14 idiwv pnaAwv oe 5 d1aQopeTIKEC UNODOXEC, WOTE
uUnoOOoXEC 2, 3, KAl 4 va €XOUV TOUAGXIOTOV 2 UNAAEC.
B AnoteAeopa: C(12, 8) = C(12, 4) = 495.
Na yevikeuoeTe yia #unoouvoAwyv k ogtoixeiov Tou {1, ..., n} nou
dev nepiexouv dladoxikouc apiBuouc.
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YnoouvoAa NMoAuocuvoAou

O

#unooUvoAwVv NOAUCUVOAOU pE k oTolxeia onou kabe
gToIXEio p gival 31aBeoIyo OE N, «avTiypaga».

B (1+ny)(1+n5) ... (1+ny)

B [iag #un Kevov unocuvoAwv: (1+ny)(1+n,) ... (1+n,) - 1
#do1aipeTwy ToUu 180;

B AvaAuon O€ YIVOPEVO NpWTWV napayovtwyv: 180 = 22 32 5,
B #d3laipeTwv 180 = #unoouvoAwyv {2:2, 3:2, 5:1}

B #dlaipeTwyv ToU 180 = 3x3x2 = 18.

#d1aipeTwyv Tou 1400;

B AvaAuon Oc YIVOUEVO NpwTwV napayovtwv: 1400 = 23 52 7,
B #d3laipeTwv 1400 = #unoouvoAwyv {2:3, 5:2, 7:1}

B #diaipeTwV TOoU 1400 = 4x3x2 = 24,
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AvakepaAaiwon

Hpopquata Aratacemv

IpopMjpata Xovovaopdv

1 SLOKEKPIUEVD,

aVTIKEILEVA
o€ k dloKeKPIUEVES /0\ o€ k pn O10KEKPIUEVEG
0éoelg Béoeig
gm0y k amd T n avtikeipeva, EMAOYN k OO TO. 71 AVTIKEILEVQL,
K60e emAoyn ivorl «SLOQOPETIKI» 01 EMAOYEG etvor «101e0»
Yopig emavainymn (kabe pE eravainyn (kabe e gravainyn (kabe XOpig emovainyn (kade
avtikeipevo dobécipo avtikeipevo dabéoiuo o avtikeipevo dlabéoipo oe avtikeipevo dabéoipo
oe 1 «ovtiypapo») TOAAG «OVTLYPOQOY) TOAAGL «avTiypapa»)

og 1 «avtiypapo»)

/ Ioodvvapo pe dtavopun k Ioodvvapo pe dravoun k un \
SIOKEKPILEVMV OVTIKELEVMV SLOKEKPLUEVOV OVTIKEILEVDV
Pin k) — n! o€ 11 OIOKEKPIUEVEG VITOSOYEG 0€ 11 OIOKEKPIUEVEG VITOOOYEG n!
k)= Conky=—""
(n—k)! (n—k)'k!
o ) (n+k-1)!
dgv mailel poro 1 oepa noileL poro 1 cELpa C(n +k-1, k) = —!kl
GTIC VIT0O0YES (n—=1)!k!

OTIS VIT0O0YEG

)

Merabéoerg (n = k):

Merabéoeig n avtikelwévov
otav &yovpe k opddeg idtmv
avTIK. pe mAnBapdpo ny, ..., ng:
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Epapuoyn: Alakpitn MbavoTnTa

0 AlakpITOC OEIyNATOXWPOC: apiBunoipo cuvoio 2, onou
YW e Q, avTioToIxoupe p(w) € [0, 1] kar Y p(w) =1
B [eyovoc E: unoaguvoio Q. wEs
B p(E)= Y,cppW)
0 [MBavoTnTa yia 6apec oro TapAl: 1/36.
B [liBavoTtnTa yia 6-5 oto TapAl: 2/36.
B [liBavoTnTa via idlo anoteAeoua ota 2 {apia: 6*1/36 = 1/6.
0 TMMBavoTnTa av napoupe 6 pUAAa ano pia (kaAa avakatePevn)
TPpANOUAQ va €XOUNE 4 Aooouc;
m  C(48, 2)/C(52, 6).
O [MBavoTnTa TouAaxioTov 2 ano k (Tuxaia eniAeypevouc)
avOpwnouc va £xouv yeveBAla Tnyv idia nuepa;
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AUWVUUIKOI ZUVTEAEOTEC

n n
7}
0 Auwvupiko Oewpnua: (z +y)" = Z (k) 2" FyF =N C(n, k)™ *y*
,n k=0
n
0 Qc apeon ouvéneia: Y (k) = 2"
k=0
B [lpokunTel ouvdUAOTIKA WG #UNOOUVOAWY OUVOAOU HE N OTOIXEId.
B Mex=1kary=-1:

S (1) =0 (D) Q) (D)= () (D) ()
B Anodci&n yia TUNO EYKAEICUOU — ANOKAEIOHOU: i(—l)’chl (n) —

k
" k=1
n
B lax=2kay=1: EZk(k):ZS”

k=0
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TauTtoTnTa Tou Pascal

O Tautd pascal: (") =("" 1)+ ("'
auToTnTa TOU FasScCal. ] =\ _1 2

B #Tponwv va eniAe€oupe k ano n avTiKeipeva:
O &iTe eMIAEYOUNE TO TEAEUTAIO KAl ENIAEYOUHE Ta AAAQ
k=1 ano Ta unoAoina n-1 avTiKEiPeva,
O e€ite Oev eNIAEYOUPE TO TEAEUTAIO KAl EMNIAEYOUNE OAa Ta
k ano Ta unoAoina n-1 avTikeipeva.
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Tpiywvo Tou Pascal

O Avadpopikn oxeon via
UNOAOYIOHO QUWVUMNIKWY | 0

OUVTEAEOTWV: |

n D+ (") avo<k<n]|,

(k) = { 1 SLaupoo. 3
n| 4 .

OO0 H Texvikn onuepa €ivai
YVWOTN WG
dUVAMIKOC
NpoypPaANUATIOUOC.
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TauTtoTnTa Vandermonde

v . i _l_ n — r = .
00 Tautornta Vandermonde: ( - > B Z (r = k) (k)

k=0

B #Tponwv va eniAe€oupe r ano n (apiOPNUEVEC) NPACIVEC UNAAEC
kKal m (apIiBunUEVEC) KOKKIVEC NAAAEC:
O EniAeyoupe r — k and m kKokkivec k and n npacivec
pne C(m, r = k) x C(n, k) Tponouc.
O ApoiBaia anokA&giopeva evOoexXopeva yia dIapOpPETIKEC TIMEC ToU K.

: : ~ (2n " /n\?
[0 Ageon ouveneia. <n)—2(k)

k=0

AlgkpiTa MadnuaTtika (Avoién 2011) JuvduaoTikn AnapiBunon 28




Anuioupyia MeTaBeoswv

1234
1243
1324
1342
1423
1432

O ... n avTIKEIMEVWV O Ae€ikoypaPikn ocipa.
B >uvdapTtnon nou enioTpePel (Ae€ikoypapika)
ENOPEVN HETABEDN.
B EAaxiotn: avTikeiyeva o€ auv&ouoa oslipa.
B MeyioTn: avTiKkEigeva o ¢pBivouoa ocsipa.
O Aedopevng perabeong a,a,...qa, :
B YnoAoyioe eAayxioTn duvaTn KataAnén nou
emoexeral (Ae€ikoypapikng) auvénonc.
B YnoAoyIoONOC ENOUEVNC NETABEONC
(nou dev exel eppavioTei NdN wW¢ KataAnén)
yla auTn TNV Katainén.

2134
2143
2314
2341
2413
2431
3124
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Anuioupyia MeTaBeoswv

1234
1243
1324
1342
1423
1432

O Aedouevng perabeong a,a,...a, :

Mey10TOG OEIKTNG j T.W. Q; < T4
(dpaag; > a;, > .0, >0,)

O Enopevn perabeon a,a,...a, :

MNpobepa a, ... a;; apeTapAnTo.
a; = EAGXIOTO aNO TA Oy, .-, O,

Nou «EENEPVA>» TO Q.
YrnoAolina ano Td d, Oy41s -+, Oy
(EKTOC AUuTOU Mnou nnpe Beon j)
o€ au&ouaoa oeipa.

362541 — 364125
48765321 —» 51234678

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

O YAonoinon: NextPermutation(a;as . . . a,)
B M£yioTo j T.0. 0; < Ojy4. /* a1as . .. a, OYL TEAEVTOLO */
B Ioxuel OTI Gy > Q545 > ... > Q. ji=n-—1;
B MeTa TNV avTIHETABEDN TWV while a; > a;,; do
dj Kal Oy, TA Gy, ey Gy ji=4—1
EIVFJI TCIEIVOLII’]HSVCI o€ b — n:
| powouda ompt. while a; > a;, do
vTIgeTaBbeon (euywv Lo f— 1
(Gj+1l CIn)l (C'j+21 CIn—1)r KOK. . :
KaTaAfyel o Ta&ivounon o€ swap(a;, ax);
atfouoa oeipd. r:=n; s:=j7+1;
O YAonoinon Xwpic while » > s do
Ta&ivounon og xpovo O(n). swap(ar, ds);

r=r—1, s:=s+1;

AlgkpiTa MadnuaTtika (Avoién 2011) JuvduaoTikn AnapiBunon 31




Anuioupyia ZuvouaouwyV

0 'OAoi ol (2") cuvduaouoi N AVTIKEIJEVWV: 1234
dnuioupyia duadikwv apliBuwyv unkouc n. 1 ; g 2
O Anuioupyia OAwv TwV cuvduaoumwy k 1245
AVTIKEIJEVWYV ano n o€ AeEIkoypaikn oeipd. 1 ; ;1 g

B >uvapTnon yia ENOPevo ouvOuaouo. P
B AvTikeigeva og auouoa osipa. 1346
B EAaxioroc: 1 2 ... k. Meyiotoc: (n -k +1) ... n 1356
O Aedopevng perabeong a,a,...a, :

B YnoAoyloe eAayxioTn duvaTtn kataAn&én nou

endexeTal avénongc.
B Au&non AapBavel unown OTI EXOUUE

ouvouacuouc. 3456
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Anuioupyia ZuvouaouwyV

O Aegdouevou ocuvduacouou a,a,...a, :
B MeyioTog O€iKTNG j T.W. 0; # N—K+]j
(apa a;,, ... O, HEYIOTOG
ouvouaopuoc k — j oToixeiwv)
O Enopevocg ouvduaopoga,a,...a) :
m [IpoBepa a, ... a;; apeTrapAnTo.
B g, =qa+1.
B Ta enopeva oroixeia (a;+ 2, a;+ 3, ...)
OTIC UNOAOINEC BeOEIC,

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

0 YAonoinon os xpovo O(k).

Next_k-Combination(aias . . . ag)
/* aias . .. ap Oy TEAEVTOLOC */

Jj =k
while a; =n—k + j do
J=3-1

a;:=a;+1;, s:=a;+1
for::=7+1tokdo
a; :==8; 8:=s8-+1;
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