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>uvouaoTikn Anapiébunon

O YnoAoyiopoc (e ouvduaoTIKa €NIXEIPAUATA) TOU NANBoUC TwV
OIAMPOPETIKWYV AMNOTEAECPATWY EVOC «NEIPAPATOC».
B «[leipapa»: d1adikacia PYE OUYKEKPIPUEVO (MENEPATHEVO) OUVOAO
napaTnpnoldwy anoTEAECHATWYV.
O T[.x. piwn Capiwyv, yoipacpa TpanouAac, avabeon ypapeiny,
eniAoyn password, 6adec Lotto, ...
B [1AnBapiBuoc duvapoouvoAou: av |A] = n, ToTe |[P(A)| = 2"
[0 BaOIKEC APXEC KAl EVVOIEC:
B KavOoveg yIVOUEVOU Kal aBpoiopaTtoc, apxn EYKAEIGHOU — AMOKAEIGHOU.
B Aiata&eic kal perabeosic (e N Xwpic) enavainyn.
B >uvduaopoi (ME N Xwpic) enavaiAnyn.
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Kavovac lNvouevou

A

Meipapa A ye n anoteAeopara. MNeipapa B ye m anoteAsopaTa.
Av anoTteAeopaTa A kal B eival aveEapTnTta, TOTE OUVOUACHOC

TwV NEIpapaTwyv A Kail B £xel nxm anoTeAceouara.

AveEapTnTa: TOo anoteAeopa Tou A dev ennpealel (wc Npoc Tov
apiBuo TwV anoTEAEOUATWYV) TO AnNoTEAEoUa Tou B, kal avTioTpopa.
O T.x. |AxB| = |A| x|B|

EniAoyn evoc wngpiou 0-9 kal evoc kepaAiaiou EAANVIKOU ypaupaToc:
O 10x24 = 240 d1aQOpPETIKA ANOTEAECNATA.

#oupB/pov (e kepaAaia EAANviIkEG) pnikouc 10: 2410
#naAIVOPOUIKOV CUUR/PWV pRkouc 10: 24°

#ouvaptTnoewyv ano A oto B (|A| = n, |B| = m): m"

#ouvaptioswy 1-1 and AgtoB(m =n):m(m—1)---(m —n+1)
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Kavovac ABpoiouaTtoc

O MNeipapa A pe n anoteAeopaTa. MNeipaya B ye m anoteAeouara.

O Av anoteAsopaTta A kal B eival apoiBaia anokAsiopeva, TOTE
ouvOUAOouOC TWV NEIpapaTwy A i B exel n+m anoteAeopaTa.
B ApoiBaia anokAgIOPeEva: N NapaTnpnon anoTeAeopaToc Tou A
anokAEgigl TNV napaTnpnon anoteAecpaToc Tou B, kal avtioTpoga.
B |[AuB| =|A|+|B|l,av|]AnB| =
B Apxn eykAsiopgoU — anokAsiopou: |[AuB| = |A|+|B|-]A n B]
0 5 EAAnvika, 7 AyyAika, kail 10 Feppavika BiBAia.
B Tponol va diaAeEoupe 2 BiBAia og d1aPOpPETIKN YAWOOQA:
OO0 EAA. — AyyYA.: 5x7 = 35
O EAA. —Tepp.: 5x10 = 50
O AyyA. — epu.: 7x10 = 70
B ApoiBaia anokAgiopeva. ZUvoAo: 155 d1apopeTIKEC ENIAOYEC.
B Tpodnol va diaAé€oupe 2 BIBAIa: 22 x 21/2 = 231
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NapadeiypaTta

0 #passwords pye 6 — 8 xapakTrnpec anoTeAoUPeEvVa ano Kegaliaia
(AyyAIka) ypappuaTa kal (touAaxiotov eva) 0ekadiko yngio.
B #passwords pnkouc k = 36k — 26K
B #passwords = (36°5+367+368) - (26°+267+269%)

0 #passwords pynkouc 2 ano A, B, C, D ka1 0, 1, 2 pe
TOUAQXIOTOV €va ynoio.
B >woTo 70 72 - 42 = 33, AaBog 10 (YI1aTi;) 2x3x7 = 42

O #duadikwv oupB/pwv pnkouc 8 nou apxifouv ano 1
TeAeiwvouv o€ 00:
B 'Oyl apoifaia anokAgiopeva: 27 + 26 - 2> = 160.
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AlaTta&eic — MeTaBeosic

O Awara&eig P(n, k): k and n dlakekpIPJEVA AVTIKEIMEVA OE
k dlakekpipevec B€oeic (1 avTikeEipevo o€ kKaGBe Beon).
B P(n, k) = #Tponwv va nAnpwbBouv k diakekpiPeveC BETEIC ano
n dlaKeKpIPeva avTikeipeva (O1aBeaipya o€ eva «avTiypagpo»).

Pin,ky=nn—1)---(n—k+1) = (nfk)!

B #Tponwv va nAnpwaooule 4 (d1apopETIKEC) BEOEIC Epyaaiac av
gxoupe 30 unoywnoioug: P(30,4) = 30!/26!

B #ouuB/pwv punkouc 10 pe 0Aa Ta cupPBoAa dIaPOpPETIKA ano
ke@ahaioug EAAnvikoUc xapakThpeg: P(24,10) = 24!/14!

O MeTaBsosigc n avTikeipyevwv: P(n, n) = n!

B #avaBeoewv 10 (diapopeTikwV) ypagpeiwv o 10 kabnynTec:
P(10,10) = 10!

B #ouuB/pwv PnNkKouc 24 ue 0Aa Ta cupPBoAa d1aPOopPETIKA ano
keahaioug EAANvikoUC xapakThpec: P(24,24) = 24!
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NapadeiypaTta

O #ouuB/pwv ano 4 d1aQOpPETIKOUC XAPAKTNPEC
akoAouBoupevouc ano 3 dIaPopeTIKa yneia:
B P(24,4) x P(10, 3)

O #T1eTpawn@iov 0skadikwy apiBuwyv nou dsv apyiouv ano 0 kai
dev €xouv enavaiaufavopeva yneia:
B Ox9x8x7 = 4536,

O #uerabeoewv (kepaAaiwv EAANVIKwY) onou A sugavileral
npiv ano tTa B kai I':
B P(24, 21) x 2!

0 #peTrabeoewyv onou A sugavileTal npiv 1o B, kal yera ano
Ta [ kai A:
B P(24, 20) x 2!
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Alata&eic pe EnavaAnuyn

O #nevrapneiov 0ekadikwv apiBpwyv: 105
O Aiatd&eic e enavaAnyn: n diakekpipgeva avTikeipeva (diabeoipa
oE anepiOPIOTa «avTiypapa») oe k diakekpiyevec Béoeic: n
B Ailavopun k SIGKEKPIMEVWV AQVTIKEIHEVWV OE N JIAKEKPIUEVEC UNODOXEC
(xwpic NEPIOPIOCPO OTN XWPNTIKOTNTA), OTAV N O£IpA OTIC UNOJOOXEC
dEV €XElI onuaaida.
O #nevrawnelwv dskadikwy apiBuwyv PE TOUA. €va 8: 10° — 9°
O MANnBikoc apiBuoc duvapoauvoAou A: 2IAl
B |A| oToixeia o€ 2 unodoxec (avnkel — OEV AVNKEI OTO UNOCUVOAO).
O #3uadikwv CUPB/pOV UAKOUC h PE dpTio nARBoc anod 1: 27!
BV ouuB/pa pnkouc n—-1, 3 yovadikn oup/pa Pe apTio nAnboc 1.
B [dca Tou parity bit.
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Alata&eic pe EnavaAnuyn

O Aiavoun k d1aKEKPIMEVWYV AVTIKEIUEVWV GE N OIAKEKPIUEVEC
unodoyec (Xwpic NEPIOPIOUO XWPNTIKOTNTAC) UE OEIPA OTIC
unod®OXEC va £XElI onpaoia.

B JoTiopOpo £XEI N KATAPTIA OTA onoia Ynopsi va avaptndouyv
k dilapopeTikeCc onuaiec. NMooa diapopeTikA oNuaTa;
(n+k—1)!
(n—1)!

nin+1)---(n+k—1)=

O KukAikéG yetaBéosic n atdpwv: (n — 1)!

B #Tponwv nou n avBpwnol kaBovTal g€ KUKAIKO Tpaned
(dlakpivoupe PeTa&u de€ia kal aploTepa).
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>UvOuaaouoI

O Zuvduaopoi C(n, k): #emAoywv k ano n diakekpigeva
avTikeigeva (O1aBeoIua o€ eva «avTiypapo»).

Cln. k) = % = k!(nn! By <Z> = (ﬂk) = Clnn =F)

B AlaQopeTikéG 6adeg Lotto (anod 1-49): (49, 6)
B #UnoouvoAwv UE k gToixeia and ouvoAo n atoixeinv: C'(n, k)
B #TponwVv OTEAEXWONC S5PeAoOUC KOIVOBOUAEUTIKNC ENITPONNC,
onou péAn igomipa: C(300, 5)
B #Juadikwv cupB/pwv pnkoug 32 pe (akpiBwe) entd 1: C'(32,7)
O #emAoywv 3 apiBuwyv 1-300 woTte aBpoioua va diaipeital ano 3.
B ApiBpoi 1-300 oe 3 opadec 100 apiBpwv pe Baon mod 3.
B FEite 3 ano idia opada eite evav ano kabe opada.
B TeAika 3C(100, 3) + 1003 = 1.485.100
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MeTaBeoeic pe Ouadec

O #oupB/pwv (unkouc 8) pe ypapuata Ae€nc EOHBIKOZ : 8!
O #oupB/pwv (Unkouc 8) pe ypapuata AsgEnc MAPATIONA:
B MeTaBeosic ye opadec idlwV avTikelyevwy: 81/(213111111!
O MeTabeoeic n avTIKEINEVWY O€ K OPJAdEC id1WV AVTIKEINEVWV
ue nAnBapibpo n,, n,, ..., N, AvTioTOIXA:

k—1
n! _(n\[(n—m n — (ny + no) n—> . n
nilng! - - - ny! Nnq No Na N

O #oupB/pwv pnkoug 24 ano 7 A, 8 B, 5T, kai 4 A: 24! /(7!815!41)
B Av npwTo Kail TeAeuTaio A: 22! /(5!1815141)
B Av dev npénel va eppavietar AAAA: 241 /(7I8!15!41) — 21! /(7!8!5!11)
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NMapadeiypaTa

O

O

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

Mooa diagopeTika «povonartia» ano 1o (0, 0) oro (10, 8), av o€
KGOe Bua YETAKIVOUUAOTE €iTE KATA Uia povada npoc Ta navw
€ITE KATA Wia povada npoc Ta degia.

B [Ipenel va kavoupue 8 Briuata Navw kail 10 BrpaTa Acgid.

B #uovonaTiwv = #PeraBeoewv 8 1 kar 10 A = 18!/(10! 8!)

AkoAoubBieg a,, ..., a_kai B, ..., B... #TpoOnwv kartaypa®ng
OTOIXEIWV TWV 2 akoAouBiwv wOoTe va dIaTNPEITal N osIpa PETAEU
TwV OTOoIXEiWV TNG idlac akoAhoubiac;

B MeTtaBeosic n A kal m B deixvouv Beoeic oToixeiwv kaBe akoAoubiac.
B Asdopevn N OcIpd TwWV OTOIXEIWV KaGBe akoAoubiac.

B TeAika: (n+m)!/(n! ml).
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>uvouacopoi ye EmavaAnuwn

O Ala@popeTika anoteAeapata ano piyn 2 (idiwv) lapiwv: 21
O >uvduaouoi e enavaAnyn: k and n dIaKeEKPIJEVA aAVTIKEINEVA
(dlaBeoipa o anepiopioTa «avtiypapa»).

B Alavopn k idiwv avTIKEINEVWY OE N OIAKEKPIPEVEC UNOOOXEC
(xwpic NEPIOPICPO OTN XWPNTIKOTNTA).

(n+k—1) n+k—1
Cn+k—1k) = Hin = 1) —< . )

B Alavouec avTioToIXxouv o€ petaBeoeic k 1 kai n-1 0.
#1 avapeoa oe 0 kaBopilel #avTikeElueEvwY o€ kabe unodoxn.

O #dolavopwv k id1wVv aVTIKEIMEVWV O N OIAKEKPIPJEVEC UNOOOXEC
woTe Kapia unodoxn kevn (k = n).
m Cin+(k-n-1,k-n)=Clk-1,k-n)=Ck-1,n-1)
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AvakepaAaiwon

IpoPinpota Awatdiemv

1 OOKEKPLUEVDL
avTiKeipeva

o€ k OLOKEKPLUEVES /o\
0¢oelc

emAoYN k omd o 7 avTIKEIpEVA,

/<Kd68 eMAOYN efvar «O1LPOPETIKI»

AOPig eravainyn (kdbe pe exavainyn (Kabe
avrtikeipevo dabéoio avtikeipevo dabéoio og
oe 1 «avtiypagoy) TOAMG «aVTiyPOPOY)

/ lcodvvapio e dovopn k
SLOKEKPILEVOV AVTIKEWEVOV
n! o€ 1 SWKEKPLUEVES DITOOOYES

P(n,k):m

dev maiCer poro  oepd nailel poro 1 oEIpd
GTIC VIT0O0YEG OTIC VTT0S0YEG

)

MeraBéoerg (n = k):

[Ipofqpata Xvvovaopnov

o€ k pn OlaKEKPIUEVES
0éoerc
emAoYN k amd ta 1 avTiKeipeva,
ol emMAOYEG elvan «idtecy

pe emavainyn (kéoe
OVTIKEIEVO S100€01LO OF
TOALGL KOVTLYPOLPOY)

Yopic eravainyn (kabe
avtiKeipevo Stabécio
oc 1 «avtiypagoy)

lcodbvapo e dtovoun & pn \
SKEKPUYEVOV OVTIKEWLEVOV
0€ 11 OIOKEKPIUEVES VITOSOYEG n!
Cnk)=—"1—
(n—k)k!
n+k—1)!
Cln+k—1 )= k=D
(n—1)k!

MetaBéoelc n avikelplévov
otav Eyovpe k opadeg idrwv
OVTIK. pe TANOGpOLo ny, ..., 1y
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NapadeiypaTta

O 10 Ouolec KapaueAEC o€ 3+10=1\ (12
3 dlakekpipygva naidia: 10 ~ \10

O EmiAoyn 10 ano 12 naidia
(o€1pa eniAoync £xel onuaacia):

O EI'II)\O'YI"] 10 CII"I(') 12 I'I'CII5IC'I  C(12.10) = (12)
(ogipa eniAoync dev exXEl onpaoia):

0 EmAoyn 10 ano 3 xpwparta ge enavaAnyn /3 + 10 — 1
(og1pa eniAoync dev £xEl onuaacia): ( 10 )

OO0 EmAoyn 3 ano 10 xpwpata ge enavainyn /10+3 — 1
(o€1pa eniAoync dev £xel onuaacia): < 3 )

12!
P(12,10) = — -

(10
(1)
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NapadeiypaTta

O #J3INeAwV OXEOEWV O0TO gUVoAo A, |A| = n:
B 'OA\ec: on’
B AvakAiaoTikég: 271
B Suppetpikéc: 2n(ntl)/2
O

AVTIOUHPETPIKEC: 27 x 3n(n—1)/2
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NapadeiypaTta

O #T1onoBernong 8 (idiwv / dIaKEKPIMEVWY) NUPYWV OE HId
OKaKIEpA 8X8, wOTE va PNV ansiAei o €vac Tov aAAo.
B 'Evac nupyoc o€ kaBe ypappn.
O nupyog TG 1S ypappng e 8 Tpomnoug,
O NUPYOG TNG 215 ypApPNG HE 7 TPOMOUG,

KOK. !

B Av nupyol idlol, ouvoAika: 8! Tponol. 6
B Av nupyol OIGKEKPIPEVOL: 5
noAAanAacialoupe Ye peTaBeoeic: 8!, =

O Z>uvoAika: (8!)2 Tponol. ;

2
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NapadeiypaTta

O 40 BouAeuTec Tou KOpuaToc A, 35 BouAeuTec Tou KOupAToc B,
Kal 25 BouAguTeC Tou KOUpaToc T

O #T1ponwv va opicoupe 10 (un OIAKEKPIUEVEC) SUEAEIC
KOIVOBOUAEUTIKEC OPJAOEC, UE evav BOUAEUTN ano kabe koOuua, av
KaOe BOUAEUTNC NNOPEI VA CUMMPETEXEI 0 1 TO NOAU ouada;
B #Tponol enidoync 10 BouAeuTwv kKoppaTtoc A: C(40, 10).
B #Tponol emAoync kai «tonoBernonc» 10 BouA. B: P(35, 10).
B #Tponol emAoync kai «tonoBernonc» 10 BouA. I: P(25, 10).
B #TpoOnwv ouvoAika: 40!351251/(10130!1251151),
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NapadeiypaTta

O #akepaiwv Aucewv TnG e€iowong X, + X, + X5 + 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,%Xx,24,%x3=21,%x,=25:C(8+4-1, 8) =C(11, 3)

O 5 diagopeTika ypappaTa (n.x. A, B, I, A, E) ka1 20 keva _ .
#oupuB/pwv nou apyxifouv Kal TEAEIWVOUV PE YPAUUA KAl EXOUV
avaueoa os d01adoxika ypappaTa TouAayxioTov 3 Keva.

B MeTaBeosic 5 ypappaTtwy: 5!

B 12 keva OTIC 4 JIaKEKPIPNEVEC «UNOOOXEC» AVAPEDA O€ ypappaTda.
B YnoAoina 8 keva oTic 4 «unodoxec» ue C(4 + 8 - 1, 8) Tponouc.
B Tehika: C(11, 8) 5! ocupB/pec.
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NMapadeiypaTa

O n Bpavia otn osipd via k goitnTec nou g€stalovTral (n = 2k-1).
#TONOBETNOEWYV WOTE TOUAAXIOTOV Mia Kevh BEon avapeoa o€
kKaBe (euyap! poITNTWV.

B Metabeosic k poiTtnTwv: k! (katahapBavouv k Bpavia).

B TonoBetoupue k-1 6pavia avapsod Touc.

B YnoAoina n-2k+1 (idia) Bpavia oTic k+1 dIaKeKPINEVEC «UNOOOXEC»
oTNV Apxn, OTo TEAOC, KAl AVAUETA 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 Tehikd C(n-k+1, k) k! = (n-k+1)!/(n-2k+1)!

B AIgQOpETIKA PHETABEOEIC (HE OMAOEC) K OIAPOPETIKWV AVTIKEIMEVWV
(poITnTwVv) Kal n-2k+1 idlwv avTikeIpevwy (EAeUBepwv Bpaviwv).
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NMapadeiypaTa

O #oupB/pwv pnkouc 24 ano 7 A, 8 B, 5T, kai 4 A onou dgv
edgavileTal To A,

#ouuB/pwv unkouc 19 ano 7 A, 8 B, ka1 4 A: 191/(718141)

AnuioupyouvTal 20 diakekpIdeVEC «unodoxec» yia 1a 5T,

E€aipouvTal ol 7 npiv ano kKabe A.

Alavopun 5 I' oe 13 diakekpipeveg «unodoxec»: C(17, 5).

TeAika: [191/(7'8141)]x[17!/(5!121)].

O #oupB/pwv unkouc 24 ano 7 A, 8 B, 5T, ka1 4 A onou
TOo NpwTO B gppavileTal npiv 1o NpwTo A.

#emAoywv Beocwy yia 4 A (ano 24): C(24, 4).

#enmAoywyv B€ocwy yia 5 T (ano 20): C(20, 5).

'Eva B og npwTn d1ab€oiun B€on.

#emAoywv Beoewv yia unoAoina 7 B (ano 14): C(14, 7).

B SuvoAika: [241/(4!51151)]x[141/(7!71)].
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NMapadeiypaTa

O #diavopwv 22 diagop. BiBAiwv naxouc 5 ek. oe 3 diakekpIPEVA
pagpla hynkouc 1 Y. To KaBEva woTe Kaveva pa@l KeVO.
B Kk OIGKEKPIPEVA AVTIKEIPEVA OE N OIAKEKPIPEVEC UNOOOXEC WATE
kapia unodoxn kevn (k > n, naxoc BiIBAiwv dev GuVIOTA NEPIOPICHO).
B Av avTikeipeva idia, #olavopwv: C(k -1, n - 1).
B AvTikeipyeva diagopeTika: C(k -1, n - 1) x k!
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NMapadeiypaTa

O

O

Mooa unoouvoAa 4 otoixeiov Tou A = {1, ..., 15} d€v nepiexouv
d1adoxIkouc apilpouc;

B YnoouvoAo wg 4ada (a,, a,, a3, ag) onoul <a,<a,<a;<a, <15
B 1-1 avmioToixia peta&u TeToiwv 4adwv (a,, a,, ds, d,) KAl AUCEWV TNG
eCiowong B{+B,+Bs+B,+Bs=14 oToUG QuUOIKOUG HE B>, B3, B, = 1:
l+B8i=a1 a;+ b=
ay+ s =a3 az+fi=ay

ay+ 05 =15
B [ia va pnv €ivail a;, a,, as, a, oladoxikoi, npenei B, Bs, By = 2.
B Aiavoun 14 idiwv pnaAwv o€ 5 d1apOpPETIKEC UNODOXEC, WOTE
unodoXeC 2, 3, Kal 4 va £xouv TOUAAxIOToV 2 PJNAAEC.

B AnoteAeoua: C(12, 8) = C(12, 4) = 495.
Na yevikeUoeTe yia #unoouvoAwv k oToixeiowv Tou {1, ..., n} Nou
dev nepiexouv d1adoxIkouc aplBpouc.
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NMapadeiypaTa

[0 2n+1 KOIVOBOUAEUTIKEC £DPEC va POIPACTOUV OE€ 3 KOPJUATA WOTE
av onoladnnoTe 2 CUNPWVOUV va eXoUV NAslowngia.
B #3iavopwyv 2n+1 (idlec) pnaAec os 3 SIAKEKPIPEVEC UNMOOOXEC
wOoTE KABe unodoxn < n PNAAEC.

. : . Zr o1 Zh— 29
B #J0lavouwV XwpPIC NEPIOPICHUOUC: ( o1 ) = (2n+1) — ( 5 )
B #dlavopwVv Onou kanola unodoxn exel = n+1 pynaAec:
O EniAeyoupe (Me 3 TpOnouc) unodoxn HE «nNAsioywngia».
O TonoBeToupe o€ autn n+1 pnNaAec.

O #d&iavopwyv unoAoinwv n unaAwyv oTi¢ 3 unodoxec:
") =00 =03

2n2+3> = g(n—2}—2> — n(n2—|—1)

B TeAika #dlavopwv: (
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Alata&eic pe EnavaAnuyn

O #eBoopadiaiwv NnpoypaupuaTwy PEAETNC via pabnuata M, @, X, O

wOTE KABe pabnua TouAayxiotov 1 nueEPa.

B Apxn eykAeiopoU — anokAgiopgou: 4° — (MU ® U X U O]
O #npoypadudTwV Xwpic (TOUuA.) 1 paénua: 37 (4 nepINTWOEIC).
O #npoypauudTwV Xwpic (TOUA.) 2 padnuata: 27 (6 NepINTWOEIC).
O #npoypapudtwyv Xwpic (TouA.) 3 pabnuata: 17 = 1 (4 nepint.)
O #npoypapudtwv Xwpic (TouA.) 4 pabnuaTta: O

B TeAika: 47 - 4x37 + 6x27 - 4 = 8400
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YnoouvoAad NoAuocuvoAou

O #diaipeTwyv Tou 180;
B AvaAuon o€ YIVOUEVO NpwTwV napayoviwyv: 180 = 22 32 5,
B #dialpeTwyv 180 = #unoouvoAwyv {2:2, 3:2, 5:1}
B #3laipeTwyv Tou 180 = 3x3x2 = 18.
O #unoouvoAwv NoAucuvoAou UE k oTolxeia onou kKabe
gToIXEio p gival 8IaBETIPO OE N, «avTiypapa».
B (1+ny)(1+n5) .. (1+ny)
B [iag #un Kevov unoguvoAwv: (1+ny)(1+n,) ... (1+n,) - 1
O #diaipeTtwv Tou 1400;
B AvaAuon o€ YIVOUEVO NPpWTWV napayoviwv: 1400 = 23 52 7,
B #diaipeTwyv 1400 = #unoouvoAwyv {2:3, 5:2, 7:1}
B #diaipeTwV ToU 1400 = 4x3x2 = 24,
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Epapuoyn: Alakpitn MbavoTnTa

O AlakpITOC OEIyNATOXWPOC: aplOunoiyo cuvoAlo ©, onou
Y e Q, avtioToixoUpe p(w) € [0, 1] kal Y p(w) =1
B [eyovoc E: unoouvolo Q. well
B p(E) = ) cppw)
B [1iBavoTnTa yia 64apec oTo TAPAL:
O 1/36.
B [1iBavoTnTa via 6-5 oTo TAapAL:
O 2/36.
B [1iBavoTnTa via idlo anoTeAeoua ota 2 dapia:
O 6*1/36 = 1/6.

O [MmBavoTnTa TouAdaxioTov 2 ano m (Tuxaia ENIAEYPEVOUC)
avlpwnouc va £xouv yeveBAla Tnv idla nuepa;
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MnaAec og AlagopeTikd KouTid

O [MBavotnTa O0Aec ol m (< n) PNAAEC o€ O1APOPETIKO KOUTI:

Pm””1”2...”m+1ﬂﬁl<1—ﬁ>

n n n n n
k=1

m—1
< TT e=*/n — o—mlm=1/Cn)
k=1
OO0 TMMBavoTrnta TouA. 2 unaAeg oTo idi1o kKouTi > 1 — P

B [ian = 365ka m = 28: nibavotnTa o€ 28 avbpwnouc, Kanoiol va
£xouv yeveBAla Tnv idia pyepa > 1 — et
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Epapuoyn: Alakpitn MbavoTnTa

O Pixvoupe 4 (idia / diak.) Capia. MBavoTnTa KAVEVA va unv
(pEPEI 6;
B A@pou n niBavoTnTa dev OXETICETAl HE «TAUTOTNTA» CApIWY,
dev nailel poAo av Ta apia eival diakekpipeva n oxl.
B Ta Bswpoupe dIAKEKPIPNEVA, WOTE OAA Ta evOeXOUeva 1coniBava.
B 'OAa Ta evdexopeva: 6% = 1296.
Evdexopeva xwpic 6: 54 = 625,
EvOexopeva Pe TouAaxioTov eva 6: 1296 — 625 = 671.
O ‘'Exoupue 10 Ceuydapla nanouTold aVAKATEPNEVA OE €va VTOUAdnI.
EniAeyoupe Tuxaia 8 nanouTala anod To vTouAdni.
B [loia n niBavoTnTa va pnv eniAé€oupe kaveva Csuyapl NAnouToIwyY;
B [loia n mBavoTnTa va enAe€oupe akpIiBwc gva (suyapl
nanouToiwy;
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AUWVUUIKOI ZUVTEAEOTEC

n n n
O Auwvupikd Oswpnua: (z +y)" = Z (k) "Ry =N Cn, k)"
. k=0 k=0
n
O Qc dpeon ouvéneia: Z (k) = 2"
k=0

B [IpokunTel ouvOUAOTIKA WC #UNOCUVOAWY CUVOAOU HE N OTOIXEId.
B Mex=1kaly=-1:

20 () 0= () ()= ()

z n
B Anodeifn yia TUNO eYKAEIOPOU — ANoOKAEIGHOU: Z(—l)kH( ) =1

= k=1
n
B lax=2kaly=1: 22k<k> = 3"

k=0
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TauTtoTnTa TOU Pascal

O Tautd pascal: (") = (" )+ (" !
auToTnNTa TOU Fascal. )=\ 1 2

B #Tponwv va eniAeEoupe k ano n avTikeiyeva:

O eiTe enIAeyoulEe To TEAEUTAIO Kal ENIAEYOUHE Ta AAAQ
k=1 ano Ta unoAoina n-1 avTiKeiyeva,

O eite Oev eNIAEyOUE TO TEAEUTAIO KAl ENIAEYOUME OAAQ Ta
k ano Ta unoAoina n-1 avTikeigyeva.
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Tpiywvo Tou Pascal

O Avadpopikn oxeon vyia
UNOAOYIOHO QUWVUNIKWY
OUVTEAEOTWV :

(n> B { CH+ (™Y ov0<k<n

k 1 SLaoo.

O H Texvikn onuepa sival
YVWOTH WC
dUVAUIKOC
NpoypapuaTIionoc.
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TauTtoTnTa Vandermonde

v . m —I— = — Ir " B
0O TautornTa Vandermonde: ( = ) = Z (r = k) (k)

k=0

B #TpoOnwv va eniAEEOUNE r ano n (apiBPNUEVEC) NPACIVEC HAAAEC
Kal m (apliBPnNUEVEC) KOKKIVEC NAAAEC:
O EniAeyoups r — k and m KOKKIVEC k anod n npacivec
ne C(m, r = k) x C(n, k) Tponouc.
O ApoiBaia anokAsiopeva evOeXOUEVa Yia dIAPOPETIKEC TINEC Tou K.

2n L /n\’
O | ' ; =
ALECN OUVENEIQ (n ) > (k)

k=0
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1234

1243
1324
- - 1342
Anuioupyia MetaBeoswv 1423
; ; ; 2134
0 ... n avTIKEINEVWV O AeEIKoypaikn OcIpad. 5143
B >uvapTtnon nou snioTpeel (As€ikoypaPika) 2314
gnopevn YeTaABdeon. 2341
B EAaxioTn: avTikeipeva og au€ouoa ocipa. ; j :13 i’
B MecyioTn: avTikeipyeva o pOivouoa oeipa. 3124
O Aedopevng perabeong a,a,...a, :
B YnoAoyloe eAayxiorn duvaTn KataAnén nou
enmdexetal (Ae€ikoypapiknc) auénonc.
B YNoAoyIOPOC ENOPEVNC HETABEONC
(nou dev exel eppaviaTel NON WC KATainén)
yla auTtn TNV KataAnén.
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Anuioupyia Metabeoswyv

=

1234
1243
1324
1342
1423
1432

Agdopevng yerabeong a,a,...qa, :

MeyioTog d€ikTNG j T.W. a; < 0j, 4
(apa ;. > Q5 > ... 0y > A)

Enopevn pyerabeon a, a,...a, :

MNpobepa a; ... a;, apeTaBAnTo.
a; = EAAXIOTO ANO TA Gj,q, -..,

NoU «EENEPVA>» TO Q.
YnoAoina ano Td Oy, Oypgy ey O
(eKTOC auTou nou nnpe 6gon j)
oe au&ouoa oslipa.

362541 —» 364125
48765321 —» 51234678

n

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

OO0 YAonoinon: NextPermutation(aas . .. a,)
B M&yIoTo j T.0. 0; < Oj4. /* aras . .. a, O TEAEVTOUOL */
B IoXUEI OTI Gy q > Gjyp > ... > 0. ji=n-—1;
B MeTa TNV avTigeTabeon TV while a; > a;.; do
a'j Kal a,, Ta aj+%, oy G ji=4—1;
s|v'cu TCIEIVO|JI’]|.'I€VCI o€ k= n;
(pelvoucTa ocIpd. ' while a; > a do
B AvTtigetraBeon leuywv Lo— b — 1o
(Gj+1r Gn)l (Gj+21 CIn-1)l KOK. . ’
KAaTaAnyel o€ Ta&ivopnon o€ swap(a;, ax);
aufouaa oeipa. r:=n; s:=j+1;
O  YAonoinon xwpic while » > s do
Ta&ivounon o€ xpovo O(n). swap(dy, s );

ri=r—1 s:=s+41;
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Anuioupyia ZuvouaouwyV

0 'OAol ol (2") cuvduaopoi N AVTIKEIHEVWV 1234
dnuioupyia duadikwv apiBpwy PNKoucC n. 1 ; ‘;’ g
0 Anpioupyia oAwv Twv cuvouaopwy K 1245
AQVTIKEIJEVWVY ano n o€ AeEIKOypaIkn o€ipa. 1 ;;1 2

B >uvaprtnon yia ENOHPEVO GUVOUACHO. =
B AvTikeipeva o€ auéouoa osipa. 1346
B FEAaxioroc: 1 2 ... k. MeyioToc: (n - k +1) ... n 1356
0 Aedopevng perabeong a,a,...a, :

B YnoAoyloe eAaxioTn duvaTn KaTtaAnén nou

enIdEXETAl au&nonc.
B AuU&non AauBavel unown OTI EXOUUE

ouvduaaououc. 3456
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Anuioupyia ZuvoudouwV

O Aegdopevou cuvduacpou a;a,...a, :
B MeyioToG O€IKTNG j T.W. a; # N—K+]
(apa a;,; ... O, HEYIOTOG
ouvouaopoc k - j oToixeiwv)
0 Enopevog ouvduaopog a’, a’,...a), :
m [pobepa a, ... a;; apeTrapAnTo.
B g, =aq+1.
® Ta enopeva groixeia (a;+2, a; + 3, ...)
OTIC unoAolnec 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 . . . ax)
/* aias . .. ap OYL TEAEVTOLOC */

J =k
whilea; =n —k + j do
] =35

a; :=a; +1; s:=a;+1
fori::=j7+1tok do
a; :==8;, S:=s-+1;
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