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>uvouaoTikn Anapibunon

O YnoAovyiopoc (e ouvOuaoTIKA ENIXEIpPANATA) Tou NAnBouc Twv
OIAMPOPETIKWV AMOTEAEOUATWYV EVOC «MEIPANATOC.
B «[leipapa»: diadikaoia HE CUYKEKPIMEVO (MENEPACHEVO) OUVOAO
napaTnNPNOINWV ANOTEAECUATWY.
O [M.x. piyn Capiwyv, yoipacpa TpanouAac, avabeon ypageiny,
eniAoyn password, 6adec Lotto, ...
B [1AnBapiBpoc duvauoouvoAdou: av |A| = n, ToTE |P(A)| = 2N
0 Baolkec apxec Kal EVVOIEC:
B KavOVec YIVOUEVOU Kal aBpoiopaTtoc, apXn EYKAEIOUOU — AanoKAEIOpUOU.
B Alata&eic kal petabeocic (Pe N Xwpic) enavainyn.
B >uvduaopol (ME N Xwpic) enavaiAnyn.
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Kavovac lNvouegvou

O O

Meipapa A pe n anoteAeopara. MNeipapa B ye m anoteAeopara.
Av anoTteAeopaTa A kal B eival aveEaprTnTa, T0TE oUVOUAOUOCG

TWV NEIpapaTwyv A kai B €xel nxm anoTeAeopaTa.

AveEapTnTa: To anoteAeopa Tou A dev ennpealel (wc npoc Tov
apIBuo TwV anoTEAEOUATWY) TO anoTEAEOUa Tou B, kal avTioTpo@a.
O [M.x. |AxB| = |A| x|B|

EniAoyn evoc wngiou 0-9 kal evoc kepaAaiou EAANVIKoOU ypaupaToc:
O 10x24 = 240 d1apOopeTIKA ANOTEAECUATA.

#oupB/pav (e kepaAaia EAANVIKA) pAkouc 10; 2410
#naAIVEPOUIKOV CUMR/PpWV pRKkouc 10: 24°

#ouvaptnoswyv ano A oto B (|A] = n, |B] = m): m”

#ouvaptnoswv 1-1 ano6 ActoB(m=n):m(m—1)---(m—n+1)
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Kavovac ABpoiouaTtoc

O Meipapa A pe n anoTteAeopara. MNeipapa B ye m anoteAeopara.

O Av anoteAeopata A kai B eival apoiBaia anokAeiopeva, TOTE
ouvOouaouoOC TV NEIPApaTwV A i B £xel n+m anoTeAsouara.
B ApoiBaia anokAEIOPEVA: N NapaTnpnon anoTeAeouaToc Tou A
AnoOKAEIEl TNV NapaTnPnon anoTeEAEoUATOC Tou B, kal avTioTpopa.
B |AuB| =|A|+|B|l,av|AnB| =J
B Apxn €yKAEIopgoU — anokAeiopou: |AUB| = |A] + |B|-|A n B]
O 5 EAAnvika, 7 AyyAika, kai 10 Fepuavika BiBAia.
B Tponol va diaAe€oupue 2 BiIBAia o dIaQOpPETIKN YAWOOQJ:
0 EAA. = AyyA.: 5x7 = 35
O EAA. —Tepy.: 5x10 = 50
O AyyA. = Tepp.: 7x10 = 70
B ApoiBaia anokAgiopeva. 2uvoAo: 155 d1apopETIKEC ENIAOYEC.
B Tponol va diaAe€oupe 2 BiBAia:
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[NapadeiypaTta

O #passwords ye 6 — 8 XapakTNpeC anoTeAoUPEVA ano KepaAaia
(AyyAika) ypappuaTta kal (touAaxiotov £va) dekadiko yngio.
B #passwords pnkouc k = 36K — 26K
B #passwords = (36°+367+368%) - (26°+267+268)

0 #passwords punkouc 2 ano A, B, C, Dkai 0, 1, 2 pe
TOUAQXIOTOV eva ynoio.
B >woTo 70 72 - 42 = 33. AaBog 10 (yIaTi;) 2x3x7 = 42

O #duadikwv oupB/pwv pnkouc 8 nou €ite apyxifouv ano 1 €ite
TeAeiwvouv o€ 00:
B 'Oyxi apyoifaia anokAsgiopeva: 27 + 26 - 2> = 160.
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AlaTta&eic — MeTaBeosic

O Awara&eig P(n, k): k ano n diakekpIPEVA AVTIKEINEVA O€
k diakekpipevec B€oeic (1 avTikeiyevo os kabe B£aon).
B P(n, k) = #1ponwv va nAnpwbouyv k diakekpipevec B€oeic anod
n OlaKEKPINEVA avTiKeEipeva (01aBeoiya o Eva «avTiypapo»).

P(n,k) =n(n—1)---(n—k+1) = "%

B f#Tponwv va nAnpwooupue 4 (d1a@opETIKEC) Beoelc epyaaiac av
gxoupe 30 unoynoioug: P(30,4) = 30!/26!
B #ouuB/pwv pnkouc 10 pe 0Aa Ta ocupBoAa diIaPpopETIKA ano
ke@ahaioug EAAnvikoUGg xapaktrpeg: P(24,10) = 24! /14!
0 MeTaB&eoeic n avTikeiyevwv: P(n, n) = n!
B #avabeoewv 10 (diapopeTikwy) ypapeiwv o 10 kabnynTec:

B #ouuB/pwv pNkouc 24 ue 0Aa Ta cupBoAa d1aPopeTIKA ano
KepaAaiouc EAANVIKOUC XapakTnpec:
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[NapadeiypaTta

O #oupB/pwv anod 4 d1apopeTIKOUC XApPAKTNPEC
akoAouBoupevouc ano 3 dIaPopeTIKa ynopia:
B P(24,4) x P(10, 3)

O #T1eTpawn@iov dekadikwyv apiBuwyv nou dev apyifouv ano 0 kail
dev £xouv enavaiauBavopeva ynoeia:
B 9x9x8x7 = 4536.

O #puetaBeocswv (ke@aAlaiov EAANVIKwV) onou A spgavileral
npiv ano Ta B kai I':
B P(24, 21) x 2!

O #ueTtabeoswyv onou A sugavileTal npiv 1o B, kal yeTa ano
Ta I kat A:
B P(24, 20) x 2!
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Ailata&eic ye Enavainuyn

O #nevrapn@lov 0ekadikwy apiBpwv: 10°
O Alata&eic pe enavaAnyn: n dlakekpipgeva avTikeipeva (diabeoipa
OE anepIOPIoTa «avTiypa®a») oc k Siakekpipévee 0goeic: nP
B Aiavoun k OIGKEKPIPEVWY AVTIKEIHEVWY OE N OIAKEKPIPNEVEC UNOOOXEC
(XWpPIic NEPIOPIOUO OTN XWPNTIKOTNTA), OTAV N OSIPA OTIC UNOOOXEC
Oev EXEI onuaaia.
O #nevrayn@piov dskadikwyv apiBuwy PJE TOUA. €va 8: 10° — 9°
O [MAnBikoc apiBuoc duvapoouvoAou A: 2IAl
B |A]| oToixeia o€ 2 unodoxec (avnkel — Oev AVNKEl OTO UNOCUVOAOD).
O #56uadik®Vv cUPB/pOV UAKOUC N Pe apTio nARBoc ano 1: 271
B VYV oupB/pa pnkouc n-1, 3 povadikn cup/pa e aptio nAnboc 1.
B [d<a Tou parity bit.
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Ailata&eic ye Enavainuyn

O Alavopun k SIGKEKPIMEVWV AVTIKEINEVWYV OE N OIAKEKPIMPEVEC
UNodoxeC (XwpPIiC NEPIOPICPO XWPNTIKOTNTAC) WE OEIpA OTIC
uno®OXEC va €XEl onpaaia.

B JoTIoPOpo £XEI N KATAPTIA OTA onoia PNopei va avaptnbouv
k dlapopeTikeEC onpaiec. Nooa diaPopeTIKa oNpaTa;

O KukAikéc petaBéosic n atopwv: (n — 1)!

B #TpOnwv nou n avbpwnol kabovTtal ge KUKAIKO Tpaned
(dlakpivoupue peta&u O€&ia kal aploTepa).
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>UvOuaaouoi

O Zuvduaopoi C(n, k): #enmAoywv k and n dlakekpIPeEVA
avTikeigeva (d1aBE0iya og eva «avTiypa@o»).

Cln k) = %!’k) = k!(nni k) (Z) = (nﬁk) =Cnn=k)

B AldQOpETIKEG 6GdeG Lotto (and 1-49): (C(49,6)
B #unoouvoAwv pe k gToixeia anod auvoAo n oroixeiov: C'(n, k)
B #TpOnwV OTEAEXWONC S5peAouUcC 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 os 3 opadec 100 apiBbuwyv pe Baon mod 3.
B Eite 3 ano idia opada eite evav and kabe opada.
B TeAika 3C(100, 3) + 1003 = 1.485.100
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MeTaBeoeic pe OUAdEC

O #oupB/pwv (punkoucg 8) pe ypauuaTta Ae€nc EOHBIKOZ: 8!
O #oupB/pwv (pnkouc 8) pe ypauparta AsEnc NMAPATONA:
B MecTaBeosic ye opadec idIwV avTiKEIpEvwy: 81/(2131111111)
O MeTabeoeic n avTIKEIHEVWY O K ouadec idIwV aVTIKEIHEVWOV
ue nAnBapiBuo n,, n,, ..., N, aAvTioTOIXA:

n! _[(n\[(n—n1) [n— (0 +ny) n—Zf:_llni
nilng!---ng!  \my No N3 Ny

O #oupB/pwv pnkouc 24 and 7 A, 8 B, 5T, kar 4 A: 24! /(71815141)
B Av npwTo kai TeAeuTaio A: 22! /(5!8!15!41)
B Av dev npéenel va epgavileral AAAA: 241 /(71815141) — 211 /(718!5!11)
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[NapadeiypaTta

O

O

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

[Mooa diapopeTika «pgovonartia» ano 1o (0, 0) oro (10, 8), av o¢
KG6e BNua PJETAKIVOUPAOTE €ITE KATA WA povada npoc 1d navw
€ITE KATA pIa Jovada npoc 1a Oegia.

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

B #uovonaTiwv = #perabeoswyv 8 M kar 10 A = 18!/(10! 81)

AkoloubBieg a,, ..., a, kai By, ..., B,,. #TpoOnNwv kaTaypaeng
OTOIXEIWV TWV 2 aKOAoUBIWV WOTE va dlaTnpEiTal n osipa YeTa&u
TwV OTOIXEiwV TNC idlac akoAoubiac;

B MeTtaBeosic n A kal m B deixvouv Beoeic oTolxeiwv KaBe akoAoubiac,
B AsdopeEvn N OEIpa TwWV OTOIXEIWV KGBe akoAoubiac.

B TeAika: (n+m)!/(n! ml).
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>uvouacopol e EnavaAnyn

O Ala@opeTika anoteAeopaTta ano piyn 2 (idiwv) lapiwv: 21
O >uvduaopoi pe enavaAnyn: k ano n dIaKEKPIPEVA AVTIKEIPEVA
(dlaBeoipya o anepiopIOTa «avTiypa@a»).
B Aiavoun k id1wv avTIKEIHEVWY OE N OIAKEKPIPJEVEC UNMOOOXEC
(Xwpic NEPIOPICUO OTN XWPNTIKOTNTA).

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

B AlavopEc avTioTolxouv o€ petaBeoeic k 1 kai n-1 0.
#1 avapeoa oe 0 kaBopilel #avTIKEINEVWY O KABe unodoxn.
O #o6iavopwv K id1wV aVvTIKEIMEVWV OE N OIAKEKPIPIEVEC 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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AvakepaAaiwon

Ipofqpata Arotacemv
1 OLOKEKPLUEVAL
avTikeipeval

/.\

o€ k dtaxekpiéveg
Oéoelc
EMAOYN k OO TO, 71 AVTIKEILEVQL,

f<1<d98 EMAOYN €IVOL «OIOPOPETIKTY

AOpic eravainyn (kabe pe emavainymn (kéoe
avtikeipevo dobéopo avtikeipevo dabéopo og
og 1 «ovtiypagoy) TOAAG «OVTEYPOQOY)

/

P(n,k):m

[oodbvapo pe dtavoun k
SLOKEKPIUEVOV OVTIKELLEV®V
G€ 11 SIUKEKPLUEVES VITOSOYEG

dev mailel poAo 1 oEPa
OTIS VT000YEG

()

nailel podo 1 oEpd
OTIS VTT0O0YEG

Merabéoerg (n = k):

popjpota Xovovaocpu@v

o€ k pun SloKEKPUUEVEC
0éoerc
EMAOYN k 0o TO 11 AVTIKEIUEVQL,
01 emA0Y£G etvon «1d1eg»

pe emavainyn (kabe
avtikeipevo dtabéoipo og
TOALG «OVTIYpOLPO)

YOpic eravainyn (kabe
avtikeipevo dtabéotpo
oe 1 «ovtiypapoy)

\ !

C(l’l,k) =m

Ioodvvapo pe dtovopn k pn
SLOKEKPIUEVOV OVTIKEUEVOV
G€ 1 SIUKEKPLUEVES VTTOSOYEG

(n+k—1)!

Cn+k—1,k)=
(n—1)!k!

MetaBéoeig n avtikelévev
otav &yovpe k opadsg idimv

avTiK. e TAn0apdpo ny, ..., ng:
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[NapadeiypaTta

O 10 Ouolec KapaueAEC o€ (3 == 1) = (12)

3 dlakekpipgeva naidia: 10 10
: : : v
O Enl)\olyn 10 CIF'IO }2 naidia | P(12,10) = 12!
(os1pa eniAoync €&l onuaacia): 2!
O Eru)\o'yn 10 CII"IO 12 n'cu6|a C(2,10) = 12
(ogipa eniAoync dev exel onpaaoia): 10

O EnmAoyn 10 ano 3 xpwuaTta Pe enavaAnyn /3 + 10 —1
(ocipa eniAoync dev exel onuaacia): ( 10 )

OO0 EmAoyn 3 ano 10 xpwuaTta ye enavaAnyn /10+3 —1
(osipa eniAoyng dev exEl onpaacia): ( 3 )

(10
(+)
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[NapadeiypaTta

O #0iyeAwv oxXEOEwWV 0TO OUVOAO A, |A| = n:
B 'OAec: on’
B AvakhaoTikéc; 27(n—1)

B Suppetpikée: 2nnt1)/2

O

AvTioUpETpIKEC: 27 x 3n(n=1)/2
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[NapadeiypaTta

O #T1onoBetnoncg 8 (idiwv / dIaKEKPIMEVWYV) NUPYWV OE UIA
OKaKIEpa 8x8, wWOTE va PNV dnelAel 0 vac Tov dAAo.
B 'Evac nupyoc o kKabe ypappun.
O nupyog TG 1S ypapung Ke 8 Tponoug,
0 NUPYOG TNG 2"° ypAPUNG HE 7 TPOMOUG,

KOK. 7

B Av nupyol idiol, guvoAika: 8! Tponol. 6
B Av nupyol OIGKEKPIUEVOL: 5
noAAanAaocialoupe e perabeoeic: 81, 4

O ZuvoAika: (8!)2 Tponol. ;

2

a b ¢ d e f g h
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[NapadeiypaTta

O 40 BouAeuTec Tou kKOppaToc A, 35 BouAeuTeC Tou KOPNATOC B,
kKal 25 BouAguTec Tou koppaToc I.

O #T1ponwv va opicoupe 10 (un SIAKEKPIPEVEC) 3HEAEIC
KOIVOBOUAEUTIKEC OHAOEC, HE Evav BOUAEUTN ano kKabe Kouua, av
KGBe BOUAEUTNC NNOPEI va CUPUETEXEI 0 1 TO NOAU opada;

B #Tponol eniAoync 10 BouAsuTwv kKopypaToc A: C(40, 10).

B #Tponol eniAoync Kal «tonoBetnonc» 10 BouA. B: P(35, 10).
B #Tponol emAoyncg kal «tonoBeTnonc» 10 BouA. I': P(25, 10).
B #Tponwv cuvoAika: 40!135!1251/(10!30125!1151),
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[NapadeiypaTta

O

#akepaiowv AUOEWV TNG €€iowong X, + X, + X3 + x, = 20
B Avx =0:C(20+4-1, 20) = C(23, 20) = C(23, 3)

B Avx =21:C(1l6+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)

5 diagopeTika ypappaTa (n.x. A, B, I, A, E) kai 20 keva _ .
#ouuB/pwv nou apxifouv Kal TEAEIWVOUV HE YPAWMA KaAl EXOUV
avapeoa o€ d01adoxIka ypauuaTa TouAaxioTov 3 Kevd.

B MeTtaBeoeic 5 ypapuatwy: 5!

B 12 keva oTIC 4 OIGKEKPIPEVEC «UMOJOXEC» AVAUEDA O€ ypaupaTa.
B YnoAoina 8 keva oTic 4 «unodoxec» Je C(4 + 8 - 1, 8) Tponouc.
B TeAika: C(11, 8) 5! ocupPB/pec.

AlgkpiTa MabnuaTtika (Avoién 2021) JuvduaoTikn Anapibunon 19




[NapadeiypaTta

O n 6pavia otn oegipa yia k goiTnTec nou €€etalovral (n = 2k-1).
#TONOOETNOEWYV WOTE TOUAAXIOTOV UIa Kevr B€on avapeoa o€
KaBe (euyapl ¢poITNTWV.

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

B TonoBetoupe k-1 Bpavia avapeosa Touc.

B YnoAoina n-2k+1 (idia) Bpavia oTic k+1 dIaKEKPIPEVEC «UNOOOXEC»
gTnNV apyn, oTo TEAOC, KAl avapeoa 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)1/(n-2k+1)!

B Ala@QopeTIKa peTabeoelc (Ue opadec) k OIAPOPETIKWV AVTIKEINEVWV
(poiITnTwv) kal n-2k+1 idiwv avTikeInevwy (eEAeUBepwv Bpaviwv).
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[NapadeiypaTta

O #diavouwyv 22 diapop. BIBAIwV naxouc 5 ek. oe 3 dlakeKpIPEVa
papla gnkouc 1 Y. To KaBeva WOTE Kaveva pa@l KevVo.
Bk JlaKeKpIMEVA AVTIKEIMEVA O N OIAKEKPIMEVEC UNOOOXEC WOTE
kapia unodoxn kevn (k = n, naxoc BiIBAiwv dev cuvioTA NEPIOPIOUO).
B Av avTikeipeva idia, #olavopwyv: C(k -1, n - 1).
B AvTikeipyeva diagopeTika: C(k -1, n - 1) x k!
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[NapadeiypaTta

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

#ouuB/pwv pnkouc 19 ano 7 A, 8 B, kai 4 A: 191/(7!8141)

AnuioupyouvTal 20 S1aKeEKPIPEVEC «unodoxec» yiaTa 5 T,

E€aipouvTal o1 7 npiv ano kabe A.

Alavopun 5 I og 13 diakekpipevec «unodoyxec»: C(17, 5).

Tehika: [191/(718141)x[171/(51121)].

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

#emAoywv Beoswv via 4 A (ano 24): C(24, 4).

#emAoywv Beoswyv via 5 I (ano 20): C(20, 5).

'Eva B o€ npwTn d1aboiun Beon.

#enmAoywv Becswyv yia unoAoina 7 B (ano 14): C(14, 7).

B SuvoAikd: [241/(415115D)]x[141/(7171)].
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[NapadeiypaTta

O

O

[Nooa unocuvoAa 4 otoixeiwv Tou A = {1, ..., 15} d&ev nepiexouv
d1adoyxikouc apibuouc;

B YnoouvoAo wg 4ada (a;, G,, 05, 0,) 00U 1 <ag; <a,<a;<a, <15
B 1-1 avmioToixia gera&u tetoiwv 4adwv (a;, a,, s, A4) KAl AUGEWV TNG
e€iowong B, +B,+B5+B,+Bs=14 oTOoUG PUGIKOUG HE B,, B3, B,y = 1:
1+6i=a1 o1+ P2=a
az+P0z=az az+fs=ay

0y + 55 =15
®m [ia va unv ivai a;, a,, as, a, diadoyikoi, npenei B, Bs, B, = 2.
B Alavoun 14 idiov pnaAwyv o€ 5 d1aQopeTIKEC UNODOXEC, WOTE
UNoOOXEC 2, 3, KAl 4 va €XOUV TOUAAGXIOTOV 2 UNAAEC.
B AnoteAeopa: C(12, 8) = C(12, 4) = 495.
Na yevikeuoeTe yia #unoouvoAwyv k oToixeiov Tou {1, ..., n} nou
dev nepiexouv diadoxikouc apiBuouc.
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[NapadeiypaTta

O 2n+1 KOIVOBOUAEUTIKEC €EOPEC VA POIPACTOUV OE 3 KOUUATA WOTE
av onoladnnoTe 2 cUPPWVOUV va £Xouv NAsioyn®id.
B #Ooilavopwv 2n+1 (idiec) unalec os 3 dIAKEKPIMEVEC UNODOXEC
woTE KaBe unodoxn < n PUNaAsc.

: : : 2n+14+3—1 2n+3\ __ (2n+43
B #3lavouwV XWPIC NEPIOPICHOUC: ( ont1 ) — (2n+1) — ( 5 )
B #d0iavopwyv ONou kKanoia unodoxn €xel = n+1 pndaAec:
O EniAeyoupe (Pe 3 Tponouc) unodoxn HE «nAsioyngia».
O TonoBeToupe og autn n+1 pnaAec.

O #dolavopwyv unoAoinwv n ynaAwyv oTic 3 unodoxec:
(") =) = (%)

2n—|—3) = 3(n+2) __ n(n+1)

B TeAika #01avouwV: ( 5 9 2
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Ailata&eic ye Enavainuyn

O #eBoopadiaiov NnpoypappaTwy PEAETNG via padnuata M, @, X, O

wOoTE KaBe pabnua TouAaxiotov 1 nueEpa.

B Apxn eykAsiopoU — anokAeiopol: 4" — (MU ® U X U O]
O #npoypapudtwVv Xwpic (TouA.) 1 padnua: 37 (4 neEpINTWOEIC).
O #npoypaupdtwVv Xwpic (TouA.) 2 pabnuaTta: 27 (6 NnepINTWOEIC).
O #npoypappdtwVv Xwpic (TouA.) 3 padnuata: 17 = 1 (4 nepinT.)
O #npoypauudtwy Xwpic (TouA.) 4 yadbnuara: O

B TeAika: 47 - 4x37 + 6x27 - 4 = 8400
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YnoouvoAa NMoAuocuvoAou

O #d3laipeTwyv Tou 180;
B AvAaAuon O€ VIVOUEVO NPpWTWYV Napayovtwyv: 180 = 22 32 5,
B #J3laipeTwv 180 = #unoouvoAwyv {2:2, 3:2, 5:1}
B #3laipeTwv Tou 180 = 3x3x2 = 18.
O #unoouvoAwv NOAUCUVOAOU HE k OoTOoIXEid onou kKabe
gToIXEIO p gival 81aBegIPo Og N, «avTiypaga».
B (1+ny)(1+n5) ... (1+ny)
B [ia #un kevov unoouvoAwv: (1+ny)(1+n,) ... (1+n) - 1
O #diaipeTtwyv Tou 1400;
B AvaAuon Ot VIVOUEVO NpwTwWV napayovtwv: 1400 = 23 52 7,
B #d3iaipeTwv 1400 = #unoouvoAwyv {2:3, 5:2, 7:1}
B #d0iaipeTwV ToU 1400 = 4x3x2 = 24.
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Eqpapuoyn: Alakpitn MBavoTnTa

O AlakpITOC OEIyNaATOXWPOC: apiBunoigo cuvoio Q, onou
vYw e Q, avrioToixoUue p(w) € [0, 1] kal Y p(w) =1
B [eyovoc E: unoalivoro Q. wel
m p(E) = XuerP(W)
B [liBavoTnTa yia 6apec ato TaPAl:
O 1/36.
B [1iBavoTnTa via 6-5 oTo TABAL:
O 2/36.
B [1iBavoTnTa via idlo anoTeAeopa oTta 2 apia:
0 6*1/36 = 1/6.

0 [MBavoTnTa TouAaxioTov 2 ano m (Tuxaia enIAEYPEVOUC)
avBpwnouc va exouv yeveBAia Tnv idla nUEPA;
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MnaAec os Ala@opeTikd KouTid

O [MBavoTnTa OAec ol m (< n) PNAAEeC o€ dIAPOPETIKO KOUTI:

szﬁn—ln—Q.“n—mA—l:Ti—f(l_ﬁ)
n o on n n n

k=1
—1

< H e—k/n = e~m(m~1)/(2n)
k=1

OO0 TMMBavoTrnTa TouA. 2 punaAeg oTo id1o KouTi > 1 — P

B [1an = 365ka m= 28: niBavoTnTa os 28 avBpwnouc, Kanoliol va
gxouv yeveBAia Tnyv idla pepa > 1 — el
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Eqpapuoyn: Alakpitn MBavoTnTa

O Pixvoupe 4 (idia / diak.) apila. MBavoTnTa Kaveva va pnv
(PEPEI 6;
B A@ou n niBavoTnTa dev oxeTi(eTal YE «TAUTOTNTA» (APIWYV,
dev nailel poAo av Ta lapia €ival dlakekpIPJeEVA N OXl.
B Ta Bewpoupe dlakekplpeva, WOTE oAa Ta evdexopeva iooniava.
B 'OAa Ta evdexoueva: 64 = 1296.
Evdexopeva xwpic 6: 54 = 625,
EvdexoOueva pe TouAdxioTov eva 6: 1296 - 625 = 671.
O ‘'Exoupe 10 Ceuyapia nanouTola avakaTePeEvVa O€ eva vTouAdni.
EniAeyoupe Tuxaia 8 nanouTola ano To VTouAdni.
B [loia n niBavoTnTa va pnv eniAe€oupe kaveva (euyapl NANOUTOIWY;
B [loia n niBavoTnTa va sniAe€oupe akpifwc eva (euyapl
nanouTolwy;
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AUWVUUIKOI ZUVTEAEOTEC

n n n
O Auwvupikd Gewpnua: (z +y)" = E (k)x”—"’y’“ — C(n, k)z" *y*
n
O Qc aueon ouveneia: E (k) =2

k=0
B [lpokunTel ouvOuaoTIKa WC #UNOOUVOAWY OUVOAOU HE N OTOIXEIA.
B Mex=1kary=-1:

g(_l)k@) =0= (’3)+(§)+(’Z)+ = (’i”>+(g)+(g)+
B Anodci&n yia TUNO EYKAEICHOU — ANOKAEIOHOU: i(—l)’“rl (n) —

k
" k=1
n
B lNax=2kay=1: Z2k(k) =3

k=0
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TauTtoTnTa Tou Pascal

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

B #Tponwv va eniAeEoupe k ano n avTikeiyeva:

0 &iTe eMAEYOUUE TO TEAEUTAIO KAl ENIAEYOUME Ta AAAG
k=1 ano Ta unoAoina n-1 avTiKEiyeva,

O eite O0gv eNIAEYOUNE TO TEAEUTAIO KAl ENIAEYOUUE OAA TA
k ano Ta unoAoina n-1 avTikeipeva.
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Tpiywvo Tou Pascal

O Avadpouikn oxeon via
UMNOAOYIOHO QUWVUUIKWV | 0

OUVTEAEOTWV: 1
(n) B )+ () av0<k<n |,
k 1 OLoLpoQ. 3
n 4 \
0 H Texvikn onuepa ivai s T
YVWOTN WG ; '
OUVAMIKOC : :

npoypappaTionoc.
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TauTtoTnTa Vandermonde
0 TautotrnTa Vandermonde: (m:n) = Zi: (er> (Z)

B #Tponwv va eniAe€oupe r ano n (apiBuNUEVEC) NPACIVEC UNAAEC
Kal m (apiBunUEVEC) KOKKIVEC NNAAEC:
O EmiAeyoupe r — k ano m KOKKIvVeC k ano n npacivec
ue C(m, r = k) x C(n, k) Tponouc.
O ApoiBaia anokAgiopeva evOEXOPevVa yia dOIapOPETIKEC TIHEC TOU K.

: : ~ (2n " /n)°
[0 Apeon ouvéneia: (n) _Z(k)

k=0
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1234

1243

1324

. ; 1342
Anuioupyla MetaBeoswv 1423
, , , 2134

[0 ... n QVTIKEIMEVWV O€ AEEIKOYPAPIKN OEIpA. 5143
B >uvdaptnon nou enioTpePel (Ae€ikoypapika) 2314
£NOPEVN HETABEDN. 2341

B EAaxiorn: avTikeiyeva o€ auv&ouoa oslpa. ; j :1,) :1”

B MeyloTn: avTiKkeigeva og pBivouoa ocsipd. 3124

0 Aedopevng Pyerabeong a,a,...q, :

YnoAoyloe eAaxioTn duvaTn KataAnén nou
emdexeral (Ae€ikoypaikng) au&énonc.
YNoAoYIOUOC €NOPEVNC HETABEONC

(nou dev €xel eu@avioTei NON wWC KataAnén)
yla auTtn TNV Katainén.
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Anuioupyia MetaBeoswv

1234
1243
1324
1342
1423
1432

0 Aedopevng perabeong a,a,...a, :

Mey10TOG O€EIKTNG j T.W. Q; < T4
(apaag; > a;, > .0, >0,)

O Enopevn yerabeon a,a,...a, :

MNpobepa a, ... a;; apeTaBAnTo.
a; = EAAXIOTO ano Ta 0y, ..., A,

NoU «EENEPVA>» TO a;.
YrnoAoina ano Tda Ay, Oy41s -+, Oy
(EKTOC AUuTOU rnMou nnpe Beon j)
oe au&ouaoa oesipa.

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 MgyioTo j T.0. G; < Q4. /* a1as . .. a, OYL TEAEVTOLO */
B Ioxue OTI G > Q545 > ... > Q. ji=n—1;
B MeTda TNV avTIHETABEON TWV while a; > a;,; do
d; Kal G, TA Gy, -y G ji=4j—1;
avs:u TCIEIVO[JI’]HEVCI o€ — n:
| powongd omet. while a; > a;, do
vTIgeTaBbeon (euywv ke f— 1
(Gj+ll CIn)l (C'j+21 Gn—l)l KOK. . :
KaTaAnyel o€ Ta&ivounon o€ swap(a;, ax);
aufouoa oeipad. r:=n; s$:=)+1;
O YAonoinon Xwpic while » > s do
Ta&ivounon og xpovo O(n). swap(ar, a);

r=r—1, s:=s+1;
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Anuioupyia Zuvouaouwyv

OO0 'OAoi o1 (2") cuvduaouoi N AVTIKEINEVWV: 1234
dnuioupyia duadikwv apiBPwV PINKouc n. 1 ; g Z
0 Anpioupyia OAwv Twv cuvduaouwyv k 1245
AVTIKEIMEVWV ano n o€ AeEikoypagikn oeipa. 1 ; ;1 g

B >uvaptnon yia enopevo ouvouaopo. P
B AvTikeigyeva o€ auéouoa oelpd. 1346
B EAaxioroc: 1 2 ... k. Meyioroc: (n -k +1) ... n 1356
O Aedopevng yerabeong a,as...qa, :

B YnoAoylioe eAaxioTn duvaTtn kataAn&én nou

endexeTal avénongc.
B Au&non AapBavel unown OTI EXOUME

ouvOuacuouc. 3456
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Anuioupyia Zuvouaouwyv

O Aegdouevou cuvduaouou a,a,...a, :
B MeyioTog O€iKTNG j T.W. 0; # N—K+]
(apa a;,, ... O, HEYIOTOG
ouvOuaopoc k — j oToIxeiwv)
O Enopevoc ouvduaouoc a,a,...a), :
m [IpoBepa a, ... a;; aperapAnTo.
B g, =qa+1.
B Ta enopeva oroixeia (a;+2, a;+ 3, ...)
OTIC UNOAOINEC BeaelC.

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

0 YAonoinon os xpovo O(Kk).

Next_k-Combination(aias . . . ax)
/* aiaq . .. ap OYL TEAEVTOLOC */

Jj =k
while a; =n —k + j do
J=3-1

a;:=a;+1;, s:=a;+1
for::=7+1to kdo
a; :==8; S:=s8-+1;
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