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ZUVTAKTEG:

e Kwotag Apbocog, Touéag MIOM, Turua Mabnuatikwy,
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1. Hpot™ Evotnro

1.1 Iotopixo Znucioua

H woyouotnro tpafinée v mpoooyn twv avlporwv arxo v opyorotyro. Ilopold’
OTC, 1] CUGTHUOTIKY OVTIUETOTION THS TOAVOTHTOS UE HaONUATIKO TPOTO Opyioe
tov 15° aucdva.. I'ia IpddTtn popa eupovioTnKay GKEYELS TAV® 0€ TOYEPE TaIYVIOLO,
oto PifAio Suma tov Luca Pacioli (1494). 2~ ovti tyv epyacia o Pacioli npoterve
to mepipnuo “llpofinua twv uepidiwv’” aro omoio {nteitol, o’ Evo TOYEPO TALYVIOL
OV 0eVv Exel axoun terciwael, Tw¢ Ba poipaatody ta arorynuoto Aafoivoviog vxr’
oWV 10, LUEYPL TH O10KOTH OTOTELEGLLOTOL.

Tov 16 auchva. o Girolamo Cardano, évac dilog Italddg, éypaye éva eyyelpiolo
TOV TQIKTH OTO OO0 OIETOTWOE KATOLOVS KOVOVES Y10, TH ADOH TOV TPOPANUOTOS
v {oprav, ya éve (apt. Ilepimov 50 ypovio apyotepo o I'atiraios éowoe tov
TApn wivoko, yio o Tpofinuoe twv 3 {opimv.

Lapo. g apyixés mpoorabeies yio vo uodnuotikoroin@odyv o vouor te toyns, n
yévvnon s Bewpiog mbovotntwv cov pabnuotikng emotiuns tomobeteitor 1o
étog 1654. Tote o George Brossin izmotng oty aviy tov Aovdofikov XIV
zpoteve t0 TPOPAnuo v {apiav kai 0 TPoPAnua twv uepidimv arov Blaise
Pascal. O iznotng eiye Pper ot n Oecwpnrikn oviyuetdmion Twv TPOPANUATWY OeV
OVUPWVOVTE e TIG umteIpikeS mapatnproels tov. O Pascal édwoe to mpofinuo
otov Pierre de Fermat kau ovvroua kot o1 6vo puali Pprxav dropopetikés AHoelg.

H epyacia tovg Oswpeitor n ueyaldtepn eléaén oty Oeueriooon e pobnuotixng
Oswpiog twv mbovoritwv. H epyacio twv Pascal kor Fermat onuiotpynoe ueyalo
evorapépov o, tig mbavotntes. To 1655 o Christiaan Huygens rolideye oto
Topior yia vo uaber mepioootepa yia g 10éeg tov Pascal. Ilap’ dlo mov dev
Kotapepe va. ovvaviioel tov oidonuo 1dllo, yopioe miow koi ovvébeoe
oveaptnto wia Tpoyuoteio oty Ocwpio twv Hibavotntwy mov Nrov n TpdT™) 0TO
gldog ¢ kou mov onuooiedtnke to 1658. Ilop’ olo mov aro mpata Pruoto n
ueréty twv mbovotntwv emikevipwOnke orto moryvioio. ToOxng, WP TOAAG
Tapadolo. ovapvOVIaY, IOV TPOKOTTOVE OTO EVAV UI] IKOVOTOUTIKO OPIoUO THS
mbovotntas. Meta 1o étos 1700 n Oswpio. apyioe vo. avartdooeToLr Ue YPHYOPOVS
poluode.

H devtepn onuavtixy onuocicvon nrav éva aplpo tov Pierre-Remond De
Montmort (1708). To 1713 eupaviothke to mpwto Piflio opiepwuévo
anoxlelotika ong mbovornres. Hrov to Ars Consectandi zoo Jacob (Jacques)
Bernoulli. To mpdto arnd o ocipd ueydrov ooveiopopwv e 01KOYEVEIONS
Bernoulli. O Abraham De Moivre dnuoaisvoe o Doctrine of chances o 1718 ko
1 Bewpia twv mbavotitwy ovvéyioe va avartdooetal kotd v didpkela tov 18
ko1 19 audva ue ovveiopopéc amd tov Euler, Laplace, Gauss ko moildv
aAwV.

Ta tedevtaio 100 ypovia n Oewpio mOovoTnTOV EYEL TPOYWPNOEL CHUOVTIKG. UECO.
omo ti¢ mpoomabeies TV uabnuotik@v vo. eCoopalicovy uio arepen uodnuatikn
paon movew otnv omoio va. umopovv vo kticovv. To omoxopdpwmuo. avtis s
npoonabeiog nrav n onuocicvon oty dekoetio ov 30 tov “Foundations of the
Theory of Probability” oo Kolmogorov, oto omoiov avomtbooetor n Ocwpio
mbovotntwy oe o ovotpd ollouoTiky  Boon, GOUTANPOVOVTOS €Tol THV
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UETOPacn TOD QVTIKEWEVOD OTO Uio. GLALOYY KOVOV@V Vio. TOIKTES 08 EVa
omoy@YIKo pobnuotixo cdoTnuo.

1.2 Ewayowyi

Mropel kKaveig vo. 010mIoTMaEL, GYETIKG EDKOLO, OTL N KoOnuepivy {wn eival yeuary
rapadeiyuozo mov yopaxtypifovral awo ofefordtnra..

Eivar moAd ovvnbiouéves yio mapadetyuo ppaoeis onmg:
- Exet peydleg mbavotntes vo. mETOYEL GTO TOVETIGTHIULO.
- Eivai moAd mBoavo va fpééet.

- Zvuminpavovrog mepioootepes othieg IIPO-110 avéaveton n mbovotnta va
KEPOITEILG.

- H mBovotnta va oxvpwbei n exkdpoun 10yw Ppoyng ivor parpn.
- H mbovotnto va yevvnOet oyopi givou: 50 - 50 n 50% 1 évo. mpog dvo n 1/2

- Etvou e€ioov mBovov va. yevwnBei ayopt 1 kopitot.

1.3 Ilcipaua.

Amo v kaOnuepivy pas {on yvawpilovue 016popes O100IKATIES , TOV UTOPOVUE
VO, TIG EKTEAETODUE TPOKTIKG KOTW OTO TIG 101ES OOVONKES, KOou TOL 0TO TEAOS EYOLV
KOTO10 OVYKEKPIUEVO amoTéleaua. 110 Topdderyuo givor ae 0L0VG YVWOTO TO (TEIPOLLON
70V SPOGUOD TOV VEPOD 1 EYOVUE TOALES POPES OEL KATOL0 UNAO VO. TEPTEL IO TH UNALG.

Eivou amolitwg Péfaio ot to vepod Oa ppaoer orovg 100 Pobuois e xAiuoxog
Kelaiov kalwg eriong eivou féfoio ot Loyw s Popivtntas to unio mavrote Oa méprel
mpog 1o katw. Avto elaAlov mapatipnoe kou o Nedtwv koi dietonwaoe ) Gewpio e
Papotnrag.

Yropyovv duws kou weipduato mov dev umopoiue vo mpofiéyovue to amotéieoua.
to0g. 110 mapadetyua otav otpifovue Evo VOULGUO, OV UTOPOVUE Va. Tpofiéyovue av Ha
elber «xepalny (K) n «ypoupazon (T).

Opiouog

Mio. dr1001k00ia, 1 0Omolo. 00NYET 0 KATOLO GUYKEKPIUEVO OTOTEAETILA, KAl THV OTOI0,
UTOpODUE VO, ETAVOLBLODUE TPAKTIKG, KOTW OO TIS 101EC aVVONKES, O0eS popés Oélovue,
Qo Aéue meipaua.
Mapdadeiypa

O1 dr1o01x00ies mov akoAovBovy ival mepouaTa.

1. H avappiyn evog voulouotog.

2. Mo uetaidikn pofdog mov Ocpuaiveron

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN 7
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3. Evog otypwuog (Lodpo-KOKKIVO) TPOYOS TOV TEPICTPEPETAL TAVW OE EVO. OIOKO
EQPOOIOOUEVO UE Eva. PELOG.
4. H ovéppryn evog (apiov.

5. Apnvooue évo 1omt va. TéTEL.

KaBe évo omo to mewpaupata mov ovapépoue Exel komolo omotéleaua. AlLote givai
wpofléyiuo ki dllote oyi. Otav 10 omotéleoua Tov TEPGUOTOS OV ival  TPoPAEyiuo,
T0TE Eyovue &vo mEpoua ToXNS N Toyaio meipopa. 1o wopaosiyuo n aveppryn evog
VOUIoUOTOS EIVOL TEIPOUO. TOXNS VIOTI OEV UTOPOVUE VO. TPOPAEWYODUE OTO TPIV TO
omotéleaua, av onlaon Ba éAbel (K) kepaln 1 (') ypouuaza.

I'vawpilovue amo  pvaikn ot otav éva uétolro Oepuoaivetor draotéireton. H avénon
¢ Ogpuokpoocios ™G UeTOAMIKNG pafidov Oa éxer ws mpofiéyiuo amotéleouo v
emunkoven t™g. To meipouo. A01mov owto 08V amotelel TEIpauo TOXNG, 0POov VAL OVVATOV
va. Ipofléyovue to amotéleauad. Tov.

Aoknon

Amo to TEWPOUATO TOV OVAPEPONKOY UEXPL TP TO10 EIVOL TEIPOLO TOXNS KOOI TO10
o1,

Atravrnon

Teipauozo toyns eivor ta 1,3,4.

14 Avvara Amoteléouata - Astyuatikog ywpog

Ag oodue moil to TU)YAEO TEIPOAMUA THS OVOPPLYNS EVOS VOUIGUATOS ODO QOPES.
Ilowo eivail to. dvvarad arnoteiéocuara,

Mpuyavij avappryng vouicuotog

Ta ovvara amoteléouata ivor ovo: Kepodn (K) n Ipauuara (I). To ebvelo twv
ovvotav aroteAcoudtwv sivarto Q = { KI'}.

To abvoio Q Bo. to ovoualovue deryuatino ywpo.

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN 8
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Moapadeiypa

Moia gival Ta duvaTd ammoTeAéGuaTa aTo TuXaio Treipaua Tou {apiou;
Atravrnon

No géper I n2n3n4n5n6. Aniadn o deryuatikog ywpog gival
0={1,2,3,4,561}

Mapdadeiypa

‘Exoupe éva dixpwpo Tpoxo. Na ypdyeig “K” étav £pxetal KOKKIVO Kai “A” 6Tav ¢pxeTal ACTTPO.

¥

PoulAéra

O deryuatikog ywpos &ivai To aOVoLo Tov TEPIEYel To. omoteréopuota «K» n «A»
onlaon: Q={K, A}

Moapadeiypa
2Zrpifooue éva vououa 2 popés. Iloia eivai to dvvoro. amoteiéouoro,

ANUIovpymvTag tov mopoKaTw TivaKo.

Na pépel Ty TpaTH POpad: Kol TV OEVTEPY QOpPa.:
Kepain Kepain
Kepaln I'pouuozo
I'pouparo Kepain
I'poppara I'pappara

LT'ivovtar pavepad. ta amoteléouato. TS avappLyns evog VOULoUOTOS 000 popég. Av fatovue
K y1o. v kepain kou I yio to. ypopyoco. ko COUTANPOGODUE TOV TOPOKAT® TIVOKO.:

Iy piyn | 2y piyn

K K
ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN 9
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K I
I K
I I

Exovue tny kwoikomoinon twv arnotelegUATMOV Y10, TO TTPIYILO EVOS VOUIOUATOS 2 QOPES.

H olA1cd¢ e devopooraypopyo.:
Agvopodraypappa

devtepn piyn >
[—
L

L K (KK)
TpwIn pym
K

r: (KI)

K: (T'K)
r

I: (IT)

AvamrapdoTacn ue 0Evopoolaypopuuc

Aoxnon 1
Ilo10¢ givou o deryuatinog ywpogs L2 Tov TaPOTEVE TEPAUOTOS,

Amavrnon

O deryuatikog yawpog Q civar o Q = { KK, KI', I'K, I'T"}

Orav piyvooue éva vouiouo 0vo popés eivar ovvatov va Eyovue Kepaln (K) v
zpaty popd. kou Kepoln (K) tn dedrepn, kar d10popovg GALovg avvovaoioig.
Eto1 Qo ypnoomorovue to oopuforioud:

o KK, y1a vo oniocovue oti: otnv mpay piyn epépoue Kepoin (K) xor oty
oevtepn piyn Kepodn (K).

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN 10
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o KT, yia va dndawoovue ot atnv mpaty piyn pépous Kepoin (K) kar oty
oevtepn piyn I popuozo (T).

o [K, yia va oniacovue oti: oty mpaty piyn pépoue I pouuata (I) kot
oty oevtepn piyn Kepaln (K).

o [T, yio vo oniadeovue oti: oty mpaty piyn  eépoue I pouuoto () koi
oty oevtepn piyn I pouuara (T).

Aoxnon 2

270 Tapaderyuo. Tov oiypwuov tpoyod, ag vrobécovue ot yopilovue T0 TPOYO dVO
popég. Tlota eivou to, dvvatd anoteléouata,

Amavrnon

Kataokevalovue mpwto. 0 GYeTIKO OEVOPOOIBYPOLAL:

devtepo oTpiyipo

K (KK)
TPMTO GTPIYILO
K
A (KA)
K (AK)
A
A
(AA)

Aevopooraypauuo yia to Siypmwuo tpoyo (poviéta)

Apo. o oeryuotiog yapog eivor o Q = { KK, KA, AK, AA }.

Aoxnon 3
Ag Oewpnoovue ava to toyaio meipouo TS avappiyns evog (opiod.
Amavrnon

O oeryuotikog yawpog eivou Q={1,2,3,4, 5,6}
Opioudg.
AEPUaATIKOS YDPOS EIVOL TO TOVOLO OAWYV TWV ODVOTWDV OTOTEAECUATMOV.

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN 11
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15 Ania i ororyeidon evosyoueva,

Kabe aroiyeio tov oeryuotiod ywpov Aéyetal amlo 1 GCTOLYELDOES EVOEYOUEVO.

Lo wapaderyuo otav arpifooue Evo VOULOUA TOTE TO. GTOLYELDON EVOEYOUEVA ETVOL
« kepodny 1 K xar «ypopuozon n 1. Etor Q={K,I}.

Extoc tov amddv i 6Totyelwddv evoeyouévav eivar dvvatov vo EYOvUE Kol
ovvleta evoeyoueva. 1o wapadoeryuo. otay piyvovus éva (opi: «T0 EVOEYOUEVO VO
pépove aptio op1Ouoy

Acknon 1

Ao moio omAa evoeyoueva amoptiletar t0 €vogyousvo A «va @pépovue Gptio
ap1Ouoy,

BAATE pe TN oEIpd Ta ATTAG
evoexoOueva TTou atmapTiouv 1o A.

Kadbe éva amd 1o ovvard amoteléouoto. AEyetar Kou «GTOLYEIMOESH 1 «OTAO»
EVOEYOUEVO.

Amavrnon

A={2,4,6}

Acknon 2
2OUTANPACTE TH PPOOH TOV AVTITPOTWTEDEL TO OTOLYELWOES EVOEYOUEVO «I T .

Amavrnon

To otoLyelddes AVTO EVOEYOUEVO OVOPEPETOL GTO TUYAIO TEIPOUO. THS AVOPPIYNS
EVOG VOUIoUOTOS 000 Qopés. To GUYKEKPIUEVO OTTAO EVOEYOUEVO KWOIKOTOIEL TO
OTOTELETILO VO, PEPOVUE YPOUMUATA THY TPOTH POPO. KOI YPAUMUATO KOL TH OEDTEPN
Popa.

Aoxnon 3

Ilo10 amo t0. GTOLYELDON EVOEYOUEVA EVOS TIEIPAUATOS TOYNS UE OEIYUATOYDPO
Q={KK KI' TK, IT }. Ti ovurpoownever (kKwOlkOToIEL) T PPacn: «OTav
piyvovue Evo, VOULoua 000 POPES EIVal ODVOTOV Va. EYODUE YPOLUUOTO TRV TPADTH
POPO. KO KEPOLI TNV OEVTEPNY.

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN
Mpog €ykpion
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Amavrnon

ZUUTTANPWVElI 0 PaBdnTtrg
—_—_——

oo

Acknon 4

llwg Oo. umopodooue va orotvm@woovus Ue I, PPOoH OTL TPOYUOTOTOIEITOL TO
ovvleto evoeyouevo A={ KK xou KI'};

Amavrnon

“Orav piyvovue évo, vouiouo 000 popég 1o evoeyouevo A kwoikoroiel to advheto
evogyouevo vo, pépovue Kepaln (K) tv mpaoty popd. Yrdpyovv ddo dvvarotnteg
Vi TV TPOyUOTOTOinGn T0v evoeyousvov A: Kepain (K) v mpwtn popd ko
Kepaln n I'paupa tyv dcvtepn.

Iy piyy 21y piyy
K K
K r

To abvoio A = { KK, KI'" } eivai éva vmo6voio Tov SE1yuatikod ympov

Q={KK, KI', I'K, I'T'} ka1 ovoudlerai evoeyouevo.

1.6 Béfaro Evocyouevo
Opiouog

Kadbe vmoodvolo A tov oderyuotikod ywpov Q Aéyetou evoeyopevo. Kabe tétoio
EVOEYOUEVO TEOV TEPILOUPOVEL OAQ TO. GTOLYEINON EVOEYOUEVD, ONAAON TOVTI(ETOL UE
70V OE1YUaTIKO Ypo Q, Léyetar féfaro evogyduevo.

Acknon 1
Piyvovue mparo évo vouuouo kot oty covéyeia éva (api.
a) No KaTtaoKeDAOETE TO OEVIPOOLAYPOLLULA.
P) Iloiog eivor o deryuatinog ywpog;
) Na ypdyete to. evoeyoueva.

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN 13
Mpog €ykpion
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A: vo pépooue kepoldn kot aptio opiOuo.
B: va pépovue ap1Buo pukpotepo tov 4.

Amavrnon
a)

1

2

K 3

4

5

6

1

2

3

r 4

5

°6

Agvopodiaypoupa yia ™ piyn evog vouicuatog Kot evog {opiov.

p) Q={KIl, K2, K3, K4, K5 K6,I'l, [2,I3,14,15,16}

y  A={K2 K4 K6 T2 I47T6)

0) B={KI,K2,K3,I'l,I'2, I3}

Acknon 2

Exovue to ypapuoza g Aééns “TPIFQNO” ypouuéva oe kapteiitoes T, P, 1,
I, Q N, O, uéoo oe évo oaxoviaxi. Avacbpovue uia koptéia kot Eotw Ot
eivar 1o I'. Avagdpovue pio dedtepn Koptéia.

a) Driale T0 0EVOPOOLAYPOLLO. TOV TEPOLUATOG.
P) Na ypayete tov deryuotiko ywpo.

) Na ypoyete 10 evoeyouevo A: «n 0e0TePN KOpPTELD Vo, EIVaL PVHEVY.
Amavrnon

a)

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN
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—

2}

Q
N
O

Aevopodraypoupao Tov TEPUUATOS

B Q={IT.TP,TLTQINIO)}

9w A={TLTQ IO

Acknon 3
Piyvovue éva vouiouo 3 popég.
a) No. KOTOOKEVATETE TO OEVOPOILAYPOLULO. KOL TO OEIYUOTIKO YDPO.
P) No. ypayete ta evoeyoueva,
A: No pépovue «orxpifars 2 popég ypauoton.
B: No pépovue «tovAdyiarov 600 popég ypauuoton.
I': No. pépovue «to moAd 000 popég ypaupaton.

Amavrnon

a)

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN
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| Tpitn plym
\ devtepn, piym K KKK
| K
PO TN piym
I' KKI
K KIK
I' KIT
K TI'KK
| I TKI
‘ | K TITIK
\
|
| r
| | °I' ITT

MPOTEAX

Aevopoodraypaupa yro Ty piyn vouicuatog TPElS Popés
Q={KKK, KKI', KI'K, KIT, 'KK, ['KI', I'TK, I'TT }
P)A={KIT, IKI,ITK}

B={KIT,IK[ITK ITT"}
I'={ KKK, KKI', KIK, KIT, KK, ['KI', [TK }

Acknon 4

Piyvovue 6vo {apia, éva kokkivo, kou éva mpaotvo (ue oot ) oeipa). No ypdyete to.

EVOEYOUEVO.

A: «Kou ta 000 {apia vo pépovy to 6».

B: «H évoeiln tov koxkivov {apiod va. eivor ueyaivtepn omo v Evoeién tov

TPAGIVOVY.
I': «To koxkivo {6pt pépvel 6 Ko T0 TPATIVO OYLy.

A: «To kokkivo (mparo) {opt va pépel op1Ouo pueyoivtepo tov 4».

Amavrnon

Me ™ fonbeia tov mo kdTw NIKTOWTOD (KOPTEGLOVO YIVOUEVO), VO DTOLOYIGETE TO

OELYUOTIKO Y WOPO TOV TELPGUOTOS KaOwg¢ Kol ta evoeyoueva A, B kou I

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN
Mpog €ykpion
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pactvo Capt

Agypuatikog yapog yia Ty piyn ovo {apiav

2nyucioon. Xty Abon g aoknong 4, ypnoworoiciton mwivakog ue kovkioes. Mmopovue
pefoiwg vo ypnoipomoioovue koi 0e5podLappooTo. yio. Vo BPOvUE TO OEIYUOTIKO YMDPO.

1.7 Ackijoeis yia to oniti

1. Piyvooue éva covnBiouévo {op1. Amotelel avto meipopo ToxnS;
2. Iowa oo ta mopoxdw eivor mewpouata toxns (NAL/OXI).

I.  Oewpodue o011 Evog NAEKTPIKOS OlaKomTnG Agttovpyel kala. Avoiyovue to
owaxonty. Mag evoropéper av Qo avayel n Aqumo. 1 oy1. No. yiver av{ntnon.

li.  Kata m yévvnon evog maidod uag evoropéper ov Qoo yevwnbei ayopt 1
Kopitol.

lii.  Evag oxomevtic mopofolel oe kamoio otoyo. Mag eviolapépel to onueio
mov Qo. ytornOei omo ) opaipo.

IV.  Me kdmoio opyovo axpifeiog UETPNONG UKOVS, UETPOUE TO TAGTOS EVOS
apodopov.

3. 27 évay ayava tévig uetald 0vo mauxtwv A ko B kepdilel exeivog mov mpwtog
Oo. kepoioer ovo mouyvioia. No. KOTOOKEVAOETE TO OEVOPOOIGYPOUUO. KAl TO
OELYUOTIKO X WDPO.

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN
Mpog €ykpion
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22/04/02 Eyxeipidio Maénrn, 1.3 MPQTEAZ

4. Piyvoovue évo vouioua 5 @opés. Na ypawete to evoegyouevo A: «Tig Tpeis
TPAOTES POPES Va. pBet KePalny.

5. Piyvovue éva vououa 4 popég.
i) No. kataokevdoete T0 GEVOPOOSLAYPOLLA KOL TO OEIYUOTIKO YDPO
i) No ypdyete ta evoeyoueva:
A: vo, pépovue oxpifas 3 popES ypauuoTo:
B: va pépovue tovdayiorov 3 popéc ypduuora
I': va pépovue 1o mold 3 popég ypauuoto

2 Aevrepn Evotnyra

2.1 Eiwoaywyn

2710 Kepalaio avto mpata 166 y00UE THY EVVOLO. THS GYETIKNG OUYVOTHTOS i OTOL0,
exppalel ue Oavudoio tpomo tn Pooiky Evvoio NG «OTOTIOTIKNG oporotntogy. H
mhovotnta Aoimov exppalel Eva €100¢ APOIPETNS THS CYETIKNG TUYVOTNTOG, e TOV apifuo
TV TEIPOUATOV VO, QDEAVEL OTEPIOPITTA. 2TH GUVEYELD, OLOGVVOEETOL 1 EVVOLa. THS
mlovotntag e ™ oToLYEIwOn Evvola Tov uf00od. ATvoviol apKeTa TOPOOELYUOTO. Y10, VO
1oyvporomn el avty n oraodvoeon. H emduevny kou tedikn oraodviean dioetar petald g
mhovotntag Kai TS EUTEIPIKNGS Evvolag THS «ualosy. To faoiko toyaio meipouo eivor omo
11¢ Pouairés xpnves. Aiaovvoéetor 1o meipouo s Pouaixng xpnvns ue tm oyetikn
ovyvotnto. Emeion o apiBuog twv uopiov eivor moAd ueydlog, n ualo tov vepod mwov
EKPPEEL OO UIO. EKPPON TPOKTIKG COUTITTEL LUE TOV OPO THS CYETIKNG GUYVOTHTOG, ONAaon
ue v mbavorno.

2.2 H ‘Evvoia tyg IIiBavotyrag

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN 18
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Piyvoupe éva vépiopa 800 @opig

Ag Bswpnoovue Cava to mapaderyuo. TS avoeppryng 2 GUEPOINTTWV VOULGUATOV.
O oeryuatikog ywpog tov mepauotos eivor: Q={KK.KI 'K, IT}. Eivar pavepo oti 10
evogyouevo {KK} éyer «uikpotepn mbovotnroy vo supaviotel ano ot to {KK, KT, TK,IT},
0pOL OTNYV TPWTH TEPITTWON TO OTOTEAEOUO, TOV TElpouaros Oo mpémer vo. €ivol
onwaoonmote KK, eva otn debdtepn mepintwon 10 OmOTELETUA TOD TEIPGUOTOS UTOPEL VO
eivar KK KI'n I'K 5 I'T, onioon to oevtepo evoeyouevo givai to PEPaio evoeyouevo.

Eto1 Loy apod vmapyovy eVOgYOueva. e IKPOTEPY N UEYOLDTEPY TOAVOTHTA, VTOPYEL
N QVOYKN VO. UTTOPODUE VO, KUETPHOOVUE THV TOYOLOTHTON, TO TOGO TOXOIO EIVAL ONAAON Vo,
ovBaipeto evigyouevo. Av twpo arpifovue Eva VOUIoUO OL0 Kol TEPICOOTEPES POPES
TOPOTHPOVUE EVO EIOOS KOTATIOTIKNG OUOAOTNTOCY, ONAOON O aplOuUoS T.X. TWV KEPOAWDV
mov gupavi{ovrar otalepormoieital kai TEIVEL Vo 0 HIGOS TOV OpIOUOD TOV TELPOLUATMOV.
Ano v 1otopia v pabnuotikoy Eovue v minpopopio ot o1 Buffon ko Pearson
glyov ™V VIOUOVH VO, GTPIYOVY Eva VOuLouo. yiiiades popés. To amotédecuo eivor avto
OV PAIVETOL OTOV TIVOKA.:

Ap16uog piyewv | Ap1Buog kepolddv
Buffon 4040 2048
Karl Pearson 12.000 6019
Karl Pearson 24.000 12.012

Antoon otic 4040 piyers o apiBuog twv kepaiov eivon 2048 (2048 kepaiés arig 4040
piyerg) 1
2048

=2 20,5069
4040

Tlov deiyver ot 0 ap1Ouog twv kepaiwv eivor wepimov 50%.

Opiouog

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN 19
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Avtog o ap1Buog 0,5069= Ap1Ouoc kepodwv / ApiOuog piyewv Aéyeton ayetikn avyvotnzo.
™¢ eupavions tov K.

Eto1 Aoiwov fAémovue tov Tivaka Tov OEly Vel TIS GYETIKES OUYVOTHTES ODTWV TV PIYEDV.

Ap10uog piyewv | Ap1Buog kepoalwv | Lyetkn coyvotyra
Buffon 4040 2048 0,5069
Karl 12.000 6019 0,5016
Pearson
Karl 24.000 12.012 0,5005
Pearson

AG ueietnoovue TOV EMOUEVO TIVOKO. TOL UOG OEIYVEL TH OYETIKN OLYVOTNTO. Va. EADEL
kepoln arooioxa omo g 10, 20,30 ... 200 piyeis. Oo mopotnproovus 0Tl yio. ueyélo
op10ud plyewy t0 T0000TO TV KePolwv arabepomorisitor Yopw oto 50%.

Piyeic Kepodés | Zyenxn Zoyvomnra | Ilooooto
10 7 0,700 70%
20 13 0,650 65%
30 16 0,533 53%
40 23 0,576 58%
50 26 0,520 52%
80 39 0,488 49%
100 46 0,460 46%
120 61 0,508 50%
140 70 0,500 50%
160 81 0,506 51%
180 89 0,494 50%
200 99 0,495 50%

4040 2048 0,507 50%
TOMEAS MIDOM, TMHMA MAGHMATIKQN, MANEMIETHMIO MATPQN 20
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12000 6019 0,501 50%
24000 12012 0,500 50%

Mapddeiypa

Mo Pooilomito, givon Kopuuévy oe Gvioa KOpuuaTio. kol to plovpl ppioketor uovo oe 1
kouuarl. Eoeic moro kopuat Qo droiéyare; Aopalwg to ueyodvtepo. Anloon

To EuPadov £xel aueon oxéan he TV moavotnTa

OMNpwrto
B As0TepO
OTpito
OTérapto

Mapddeiypa

Bpioxouaote oe o whazeio pio ppoyepn nuépa. Iopatnpodue 1 yivetou o€ uio.
omo Ti¢ mhokes ¢ whatelag. H mAaxa omwe gaiverar oto oynua givar opboywvio kot
KOOV 0TO ECWTEPIKO THS DITAPYEL EVOS KOKAOG. METpOuE TIS OTAYOVES TOV TEYPTOVY UETO.

oe oAokinpo to opBoywvio (Thdxa) Kair oV aplBud TV GTOYOVOYV TOV TEPTOVY
HETO, GTOV KUKAO KOl GYNUOTILODIUE TOV TOPOKAT® TIVOKO.

2royoveg ato opboywvio | Ltayoves otov kbxAo
10 2

100 12

500 52

1000 104

10.000 1043

ToMEAS MIPM, TMHMA MAGHMATIKQN, MANEMISTHMIO MATPQON
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Onwg poivetar 1 oyetikn ooyvOTHTO VLo, UEYGL0 aplOuo otayovewv atabepomoisital yYopw
oto 10%.

Aoknon

270 mopoxatwm oynua oidovior: AB=100cm, BI'=31,4cm ko1 p=10cm Av vmobécovue ot
=3, 14 vo. vwoloyioete Ty mOAVOTNTO VO TETEL ) GTOYOVO. THS PPOYNS UEGO OTOV KDKAO.

A B

O

Atravrnon
Yroloyilovue: EopO.=(AB)X(BI')=100x31,4=3140 cn?
Exvrl.=np?=3, 14x10=314cn?.

H oyéon tov gufadod tov kdxiov ue to gufadov tov opboywviov vmoloyiletar omod to
rkAaoua  Eufaoov koxiov/Eufadov opBoywviov

onloon Exvoki/Eop0=314/3140=1/10=0,10.

Apo. n mbavotnto. va wéoel uéaa otov kvklo eivor 10%.

2.3 Ileipduaro ue 0vo ovvatd anotelécuota

Ag mapoznpnoovue  Pouaixn kpnvy 0nws poaivetal ato aynfua.:

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN 22
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/%\
U‘; U; 4 U;‘

2ty Pouoikn kpnvy PAérovue 0t1 10 ToY IO TEIPOUQ THS PONS EVOS LOPIOD VEPOD Kol N
OVOPPLYN EVOS VOUIGUATOS EIVOL OTHV TPOYUOTIKOTHTO, OUOLO0, TUXOLO0. TEWPGUOTA. Eyovv
oniaon kou ta ovo mepouata AYO dvvara omoteléouara.

Aoknon 1

Eyovue évav diypmuo tpoyo ywpiouévo o 2 nuikOkAo 10 KOKKIVO Kol 10 1ovpo. Na
vroloyiotel n mhovotnta va EAOEL Ladpo xpnooToLHVTaS T0 A0Y0 TV EUBAODV.

Atravrnon

Epodp.nu/ Exvkl.0.= 1/ 2mp%/mp?=1/2=0,5

2.4 Aoknoeig yia To omiti

1. Xr0 mopoxarw oynuo weprypdpetar 1 oploywvio. TAGKO ULOS TAATEIOS UE EVAV KDKAO
0T0 €0MTEPIKO THG. Xpnoyomoiwvrag 10 Adyo TtV gufadwv va vmoloyicete TV
ThovoTnTo. Lo OTAYOVO, VO, TEGEL GTO ECMWTEPIKO TOD 0pBoYVIOD Oyl OUWS OTO EGWTEPIKO
70V KUKAOV.

(O

ToMEAS MIPM, TMHMA MAGHMATIKQN, MANEMISTHMIO MATPQON 23
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2. Mo uépa Ppoync mopaxolovBodue tig mlokes tov aynuartog. Ioio n mbovotnto vo,
TETEL U10, aTOYOVO. T€ EVa Lavpo TeTpdymvo, H kdabe mioko Exel TeTpdywvo ayuo. Kot To
KGOe LoDPO TETPAYVO EYEL TAEVDPE OGO TO TO EVA TPITO THG TAEVPAS THS TAGKAS.

3. Av n mBavoryto. yio. pio otoyova oty Pouoikn kpnvy givor %2 yio vo méer oro ) deéia
TAEVPG TG KOVTOG Kal %2 oL va. TAEL amd TNV OPIoTEPH TAEVPA THGS, VO DTOLOYIOTEL 1]
mBovotnTa 1o pio aToyove. vo. PTacEl ot UTAE KoV

1/2© 14
) U

) T -

4. Aivetar o Tivokog [e TO OTOTEAEGUATO, OTTO THY avappiyn evog vouiouotog. O apiOuog
100 kou mold mepioaotepo o 500 Oewpeitor ueydros apibuog piyewv. To vouioua wov
xpnoiporomooue givor «ouepolinmroy, (Aniaon n mbavoryro va éABer K eivou ioio pe tnyv
mbovotnto va éAOeL I);

Piyeig Kepalés
10 7

30 26

50 40

100 82

500 400

3 Tpitny Evotyra

3.1 Ewaywyn

2y evomra  Bo  mpoomabnoovue  vo  mpooeyyicovue TV 1060 THG
mbovobewpnrixng eCaptnons kar oveloptnoiog UETOLD ODO  EVOEYOUEVMDIV.

Erions Oo  emexteivovue ™ Klaooikn évvoia tg mibavotnrag oty €vvola
me  oeoucvuévns  mbavotnrog kor  Bo  mopoaxolovBncovue T dvvoToTHTO

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN 24
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TPOYUOTIKDOV — EQOPUOYOYV ot Kobnueptvy (@1 Kol  0T0 KOIVOVIKO TEPLPAALOV

TV HolnTov.
3.2 Aecuevuévy Ihbavornyta.

Mapdadeiypa
Ag picovue ovo idra uetald tovg vouiouata. Iloiog eivor o de1yuatiKos ywpog,

Atravrnon
Q={KK KI',IK, IT}

Ag oodue ev  ovveyeio TO OEVOPOSIBYPOLILO TOV JEIYPUOTIKOD YDPOU.

H 1" piyn éyer ovo ovvarotnreg Kepdldi — I pouuora.

H 2" piymn éyer médi 600 dvvardtyres Kepddi — I péuuazo

» K
K
=
A
~a v K
.

Mropodue ouws vo. avamopacTioovUs TOV OELYUOTIKO YWPo € opHoymvio ovaTnua.

rr
=1
n_; ¥ re
S K 3 K
K r
11 Piyn

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN
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Edw o deryuatinog pog yawpog amoteieitor amo evogyoueva o ovvheta. Kabévo amod avtd,
OTOTEAETTOL OTTO DO ATAG. EVOEYOUEVA.

Moapdadeiypa

Loio eivar n mbavotyro, kot oo 000 Képuoto va Eyovue kepolés, Anloon to P(KK),
Lowa n mBovotnra vo, Eyovue I pouuata oto éva kou Kepdldi oto drro; Aniaon to P(I'K);

ATtravrnon

P(KK)=1/4
P(TK)=1/4

2T0 KOPTESLOVO OCOOTHUO. OUVIETOYUEVOV 1] GVATOPAOTOON EIval.

£Er

| o

~ K 1 i 1 4
K r
1n Piyn

Moapdadeiypa
Av yvawpilovue 0t1 g€ Eva T€T010 dOVOETO EVIEYOUEVO TO TPWTO Ypayua. eivor K,
Loiog Bo eivar o deryuatinog ywpog Q°;

Towa evoeyouevo, oev Hog evolapépovy;

Atravrnon

Q' ={KK,KI}

Aev uog evoropépoovv ta evogyouevo LK, IT

Moapdaderypa

Av non EEpovue 0t1 T0 TPDTO VOpIGUO. EYEL OWDTEL KEPAAL TO10. EIVal N THovoTHTO KOl TO
0EVTEPO VO EIVOL KEPOAL,

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN 26
Mpog €ykpion



22/04/02 Eyxeipidio Maénrn, 1.3 MPQTEAZ

Atravrnon

Agov Epovue pia dvvarotna n mbovotnta givou 1/4.

Mog evoiapéper Cova n mbovotnto vo wéoel pio. otayove oo A pe v mpoimdbeon
PLOIKG 0TI EYEL TEPCOEL OTTO TO O16ppoyuo. B. Aniaon n P(A/B)

H mBovotnta Loimov yia pio atoyova vo. gptacel ato A opod Eyxel mepdoel omo 10 B eivou
ovo mpog €C1. ' H yevika

Kl K3

K2 K4

P(A/B) =

Omov
K1= Eufadov (ANB)
K2 = Eufadov (B)

K3 =P(ANB)
K4 =P(B)
OPIZMOZ

Avtny n mbovotnro kaleitor Aeouevuévy kor ™ ovufoiilovue P(A/B) .

Koi expowveitar osoucouévny mbavotnto tov evogyouévov A 6o0évrog oti Exel  supaviotel
t0 evogyouevo B i amld 600évrog tov B.

Napdaderypa

Eotw to evogyouevo.

A: «O I'opyog Exet yprnator»

B: «O INopyog Ba wher kivnuatoypaeoy
Io¢ Oa drotvndoovue ue Adyio. to P(B/A);

Atravrnon
O Twpyog Ba maer KWNUOTOYPAPO JSLOTL £XEL YPNMUATOL.
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Moapdadeiypa

Av oxeptopaote ™V THovOTHTO EVOS EVOEYOUEVOD UE TO EUPOOOV TOV, OTTWS OTHV
TEPITTOTN TV O10PPAYUCTOV, COUTINPDTTE TO, KEVC,

P(A/B)=;

P(B/A)=;
ATtravrnon
Awamiotaovovue  0tl

P(A/B)=2/6
P(B/A)= 2/4

Maparnpnoeig

Ag SovapOovue atnv mepintwon g Ppoxns, yia va eéetaoovue 1t Qo yiver av to
ogppayuo B apyioel vo peyodaver uéypt va yivel ico e to Q 1 va. 1o Cemepdoel.

Lowa eivor topo n P(A/B) kou moio n P(A);
Amoé 1o oynua poiverol

P(A/B)=6/40

P(4)=6/40

Hopatnpovue onladn ou n  oeoucouévy  mbovotnro,  tavti{eton  pe TV
kKavoviky milovotyta.

Opiopdg
Av tomobstioovue twpo. Kol Eva OEDTEPO OIGPPOYUO. TAV® amd To B, moia eivou n
mBovotnto. pio. aToyove. vo pTooel ato A;

Eivou

P(A/B/T)=P(AN(B/T))/P(B/T)

3.3 Aveéaptnoio Evocyouévmv.

Moapdadeiypa

O Twpyos kor o Tavwvng Epovv Pyet yio v Kopioxatikny folto tovg kot
Talovtedovior petolhd TPy ovvaToTHTMV. Now Tove KIVLOTOYpapo, (oyopomiooteio 1
oto kovklobéatpo. Etol aropoocilovy va to apnoovy atny toyy. Ereion ouws 0élovv va
owoovy  éva  mpofadoiouo.  GTOV  KIVHUATOYPAQPO,  Ypopovy o 2 YOpTOKIO.
«KIVHUOTOYPaQPOSY, oc 1 «xovkioOéatpor kou oe 1 «loyopormiaoteioy. Piyvovv ta 4
XOPTOKLO GE EVO. KOVTI Kail Tpaffody Eva.
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Lowa eivar n mBavotnto va mve oTOV KIVIUATOYPOPO,
Loia eivou n mBovotyto va wave oo kovkiobéatpo,

Lowa eivar n mBavotnto va wove oo {oyopomiaoteio;
Atravrnon
H mifavotnto vo méve atov kivuotoypapo eivaor: 2/4

H miBavotnro vo mave aro kovrioOéotpo eivar: 1/4

H mifavotnto vo méve oo {ayopomiaoteio givor: 1/4

Opiouodg

To evoegyouevo vo, mave o L'wpyog kar o 116vvHg KIVIUOTOYPOPO UTOPEL Va
TPOYUOTOTOINOEL LOVO AV EYovV ypHuaTa.

Ta 000 avta evoeyoueva eivor eapTnuéva uetold tovg

2opfolikd ypoyuéva o, evoeyouevo.:

A: O Iopyog kar o T16vvyg méve KIviUoToypopo
B: O lNawpyog ko o T'tavvyg Eyovv ypruata

Ta Axor B eivou eloptnueva petald tovg

Piyvovue topa éva képuo ko petd éva (api. Hapotnpodue to evogyouevo to (apt va.
pépel aptio apifuo oev emnpealetal kaboiov omo T0 T Exel pépel to képua (Kepail i
I'pouuoza)

To 6vo evogyoueva. Ba  Adue  on  eivou aveéapTnta

Moapdadeiypa
Av dratorawcovue Eva véo evogyouevo: va Epovue Kepail ko aptio opiQuo

Driaére To devipodiaypopyio. ko Tpoomodnote va vroloyioete v mbavotnta 00
EVOEYOUEVOD ODTOD
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ATtravrtnon

S

w N = n N

—
[V NN

Eotw 10 Evieyouevo X: Eupaviferar Kepadldi kou aptiog apiBuog

PX)=1/6 oniadh P(X)= %-%

T'evika, otav Eyovue 0vo evoeyoueva avelaptnto. 1o évo, A ka1 to dllo B, n mbavotnto vo.
zpayuatoroinbei o evogyouevo A ka1 B givou n mbavotnra va mpayuororoinbei to A erni
v mbovotyto vo. poyuotoroinbel to B. Anloon

P(A/B)= P(4) * P(B)

Mapdadeiypa

Na ppeite Tov (010 TOTO OO TOV  0pIoUO  THG OETUEVUEVHS TIOOVOTHTOG
Atravrnon

Q={KI1,K2,K3,K4,K5,K6,I'l,I'2,13,'4,1'5,16}
Onote P(A/B)= 2/12=1/6

3.4 Acknoeig yia to oniti
Na ivf0oby o1 ackijcels mov o0&y eval amavTiuéveG.
3.4.1. Epwtyoeis moilanins Emildoyng.
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1. Av P(ANB)=0,4 xou P(4)=0,9 tote
P(B/A)=

A.0,4.09 B.0,4/0,9 I.09/04 4.09 E.04

Amavrnon.
To B

2. Av P(ANB)= 20%, P(B)=80% ko1 ta evogyduevo. A, B eivan aveldptnro tote
P(A/B)=;

A.0,25 B.08 I'04 4.0,2
Amavrnon.
To A.

3.Av A eivar evogyouevo tov oeryuotikod ywpov 2 tote P(A/Q)=
A 1 B. P(4) T.1/P(4) A.(P4))°

3.4.2 Epwrtijcels couniijpwons Kevoo.

1. Av L4  egivor evigyopeva evog deryuatikod ywpov 2 t0te n PI/4) mov
opileton Uéow NG OYEONS

P'A)= I:I ovoualeton deouevuévy mbavotnta OO I:I

Me Jdedouévo 10

2. Abo evogyousva. A kar B evog oeryuotikod ywpov givar  ovelaptnta  ov

P(ANB)=

Lo ta aveCaptyro evogyoueva A kar B 1oyder n oyéon.

P(AUB)=
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3. Av  P(4)=0,8, P(B)= Kot P(ANB)=0,16 ko1 ta evogyoueva &ivol
avecaptnta I:I

4. Me poaon 10 TOPOKAT® OEVOPOOLAYPOUUO. COUTANPMOOTE TO. KEVA.

0,7 A
B
0,7 ,
1
.\
0,3 08 4
B 02 4
Aoknoeig AvatrTuéng

1. Av P(ANB) =0,18 ka1 P(B) =03 ka1 P(A)=0,6. No. ppeite P(A/B) Ko
P(B/A).

Amavrnon.
P(A/B)= P(AnB)/ P(B )=0,18/0,3 =0,6
P(B/A)= P(AnB)/P(4) =0,18/0,6 = 0,3

2.Qcwpodus  to. EVOgYOUEVO.

A.« Evag 00nyog OIKDKAOD 0ev Qopodae Kpovos &eva 00NyoVTE.
B. « évag oonyos tpovupotiotnke o Tpoycio aTOynuo»

No. ypoyete ue Aoyia tg mopoxatw mlOavoTnTes.

1) P(A/B) 1) P(B/A)

3. Hloio. amo ta mopoxctw (edyn evoeyouévawv egivor avelapthnro,
1)Emiiéyovue évo. avBpowmo oty toxm.

A. : «To emayyeiuc tov eivar koOnynTney

B :«éyer mpdowvo  uotion

i) Emiléyovue éva avOpwmo oty toyn

A. : «elvar mloboiocy

B :« épe1 ovtoxivnro  BMWh

4. Av yio ta evogyoueva I ka1 A ioyver
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PT)=1/3, P(4)=1/8 xou P(I/4)=1/5.
Tote va vmoloyicete tigc mbavotyteg

DP(T'AA) 1) P(TUA)

5. Av A B eivar aveaptnra  evogyoueva ko1 P(A)=0,7 ko P(B)=0,74 tote
vo. Ppeite g mbavotnteg

1) P(A/B) u) P(AUB) ) P(B/A) iv)P(ANB)
6. AvA ka1 B eivar ovo evigyouevo, ue
PA)=Ys P(AB)=1/3 kou P(B)=y, tote

No. ppebei w0 y ov av 100 A kau B eivou aveoptyra.

7. A¢ vmobéoovue ot ta evogyouevo, A kor B eivar aveoptnto. ue P(A)<P(B),
P(ANB)=6/25 ko1 P(A/B)+P(B/A)=1.

Na. vroloyiotodv o1 mbavotyres P(A) kou P(B).
8. Mropel éva evigyouevo va eivar aveCaptnto UE TOV €0VTO TOV.

9. Av P(ANB)#0 ko1 P(A)>P(B) tote eivor P(A/B)>P(B/A)

4 Téraptn Evotnta

4.1 Ewaymwyn

2T0y0¢ NG EVOTNTAS EIVOL N TOPOVTIaTH THS EVVolag THS Toyaiag HueTafinthng. Oa
XPHOULOTOLGOVUE TEIPGUOTO, — TOV EYOLV NON YIVEL OIKELD. OTOVS UOONTES amo TIS
TPONYODUEVES EVOTNTES KOI TOPOTEPO. EmECEPYyoTio Tovg ue ™ Ponbeio mvakwv Kol
otoypopuctov. H mpooéyyion s évvoias tg toyoiog uetofintig Oo yiver uéow
TOPASEIYUCTOV Kol AoKNoE®Y Kal Qo mopovolaotel n Evvolo TS KaTovouns milavotntag
UE O10poLaTa, pafooypouoto Kol 1otoypouuota. TEA0G ue wapaoeryuo. Oa mepiypopodv
OA0L TOL Y OPOKTHPLOTIKG TV TOYALWV UETOLINTOV.
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4.2 Toyaio ustafinty

- L

Mapdadeiypa

Ag vmobéaovue ot1 avappinrovue Eva ouepolnmro vouuoue 2 popés. No fpebei o
oeryuotikog ywpos Q={ , , }. Na vmoloyiotei n mbavotnto yio kale oTotyelmoes
EVOEYOUEVO.
ATtravrnon

Xpnoywomoiawvrag 0evopooraypoue 1j Tivaka. fPiokovue 0Tl 0 OEYUaTIKOS ywpogs L eivar.

Q={KK.K['I'K,IT}. Xpnoworoiovias t0v KLOOOIKO oplouo s mlhavotnrog
vroloyilovue v mbavotnto TtV amlov evogyouévewv: P(KI)=1/4, P(KK)=1/4,
PIK)=1/4, PAT)=1/4.

Mapdadeiypa
Eravaloufovovue to meipopio tov mponyoduevon mopadeiyuatog kot (NToue:

No. kotoypopel 0 op1OUOS TV KEPOADY Yia KGO ATAO EVOEYOUEVO GTOV TIVOKO,

Amla evoegyoueva KK |KI' |IK |IT

Ap10uog Kepaiav

Kou oty ovvéyera va vroioyiotel n mBovoTnTo oTIS TOPOKATW TEPITTWOOELS!
1" : P (No. éAOet kepalij «K» pa popa)=,; **

2" P(Na é)0st kepaldiy «K» 000 popég)=, ***

3" : P(Na. é)0g1 kepaliy «K» kouia popd)=,; ****

ckhkkkkk

4" : P(Na. éA0et kepaldii «K» tovAdyiotov uia popaé,)= ,

Aravryoelg

Apob éyovue 2 kepaléc oniaon (KK), atnv mepintwon wov Eyer épber kepali (K) otnv 1"
plyn kaa kepolrj (K) ot 2" piyn, oty (KI) ko (T'K) 1 kepodn evad oty (IT) 0 kepaléc,
0 TIVOKOG OCOUTANPOVETOL WG ECHG!

KK KI’ I'K 1T
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*%k — 1/2 *%k — ]/4 *kkk — ]/4 Kkkkk — %

Ta mopadeiyuata mov ovoLOeOUE TPONYOVUEVIS UOS OIVODY TH ODVOTOTHTO. VO, 0PLOOVUE
1 oLVAPTHON IOV OTéEAVEL T0 Kabe amAd evdeyousvo otov aplOuo mwov Oy Vel TOGEC POPEC

nAbe K omw¢ poivetar ato oidypopyuo:

EvBexopeva ':f:;:":tjv
KK - ]
K- .
N< &
L I P, L

YroloyiCovrag thv mBovotnta twv diapdpwv evogyouévav Ppickovue ott n mbovotyto.
va. gupaviotel o evogyouevo “KK”, oniaon 2 kepalés eivar Ya

MidavoTnra Mbavéomra
o~ —~ ~ Y
KK~
2
KIr
1
M
0
rr
\, .

Eve avtiotorya n mBavotnta vo supoviotel 1o evogyouevo «KI» 1 «I'Ky, onioon 1
KepaAn givor %z

M@ avornra MmBavémra
‘o N e ~
KK
2
KD ———
= 1
K=
0
< -
A F N

ka1 t€Aog n mlavotnto. va. eupoviotel to evoeyouevo «IT», onioon 0 kepolés eivar Ya,
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Eyxeipidio Maénrn, 1.3

Mi#avornra Mbavomra
" KK L -
| e 2
12 KIr

NPQTEAX

Eto1 Loimwov Prémovue ot1 1 oovaptnon X mov onpuiovpynoous EKTOS T00 0Tl aTEAVEL Kabe
EVOEYOUEVO TE EVa. HOVO TPOYUOTIKO OpIOUO, «UETOPEPELY aTov apiOuo ovTd Kol THv
mhovotnTo. OAWV TV ATADV EVOEYOUEVWV TOV QVIIGTOLYOOVTIOL o€ 0ovTov. Mia tétola
OVVAPTNGN OVOUGLETOL TOYOLO UETOLANTH.

EvBexyopeva

. —

4.3 Karavouij toyaiag uetofintig

Edv oouminpwbei o mopamdvew oiaypouua ue v mbavotnta tov eVOEYOUEVOD
Kol TV ThavotnTo, TS TYaiag HETafANTHG,

Mibovornta
Tuxaiac
Mem BAnTng

M ovornra X
Evexopivou
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70T€ opilovue TV Katavour e mOavoTnTac HIag TUXOLOS HETOPANTAS N OTola UTOPEL Vo,
rapaotobel pe Evav wivaxo.

Twés toyaiag uetafintng 0 1 2

Karovoun mbavornrog Yo Y% Ya

Extog ano mivaxa n kotoavoun tng mBovotntos oS Toyeiog UETOPANTHG UTOPEL Va
ropootaldel ka1 ue draypouuaTo:

FABAOTPAMMA
1 a2
12 4
14 - |
I ] I I
o 1 2
IETCO rPAMMA
1 —
12 4
14 —
o 1 2

Hopatnpwviag to pafooypouo Kot To 1oTOYPoUUe OLATICTMVOVUE OTL €V «abpoicovuey
10 DWog TV pafowv Go. fpodue to dbpoioua

Mapdadeiypa

Piyvovue éva auespoinmro (apr 2 popég. To obvolo TV dvvat®Vv amoteleoudTmy Umopel
va. mopootalbel oe Evo abotnue acovmv 6X6 Omws oTo oy Tov akoAovlel:

6 | O+
5 i®
4
3t
21
1 ’-TT"HF
s [ ol Jra Bl
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Eotw A(2,1), B(3,1), 1(6,5) kou A(5,6) onucio. 100 G0OTHUATOS TOD GVTIOTOLYODV OF
omoteléauato. amd ™ piyn tv (opiav. Eivar pavepd 0Tl [e avTOV TOV TPOTO UTOPOVUE
vo. fpodue olo. To. aToLyEln TOV OEIYUOTIKOD Ypov Ta. omoia Eyxovy minbog 36.

2e kabe «oimAor piciuo twv {opiarv, OTWS TEPIYPOYOUE GTO TPONYODLUEVO TEIPOUO. TOXNG,
opilovue T ovLVOPTHON WG ECHG:

KaBe (edyog v apiBumv, mov n10e ue tig {opiég, o avriotoryovue e ekeivov tov opifuo
oV €val UeYoLOTEPOS 1 160¢ amd Tovg 0vo apiBuodg tov (edyovs. Etar loimov opilovue
toyaio petofinty mv:

35 —5
(22 —2
61 —6

Acknon 1

Na ovurinpwBodv ta keva:
4,3) > A=

(1,1) —» B=

@5 —»r=

4,2) - 4=

ATtravrtnon

A=4, B=I1, I'=5 A=4

Topotnpodue ot1 n uovy mepinTwan vo. mopel § oovapTHaN THY TIUN « 1» givor To (evyapt

(1,1).

4.4 Toyaio uetapfinty — IBavotnta toyaios uetofintic

Ocwpodue to meipopo THYNG T0L «OITAD» PICIUATOS TV (OPIDY OTWG TEPLYPOPTHKE TTHV
TPONYOVUEVH TTOPAYPOPO.

£ > TiEC TG
A EY N TR OG M O OF U DT OIS
| 1.1} :
|_1‘2.1r12.2n’1.2} h “a
b o
| (3.1) (3.2} (3.3} (1.3) (2.3} Poegrid =
{31} (3.2) 14,3; FERETY 1
1.4} (2.3} (3.4 | A5
(5. 1) (5.2) (5,3) 5, D (5,57 | — i ©
| £1. 5} {2.5} {F.5} {4.5) N -
[46.1) (6.2} (6,3} (6.3} (6.5} (6.6}
1,6} {2.6} (3.6} (3.6} {5.6} |
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Amo 1o odypopua Prémovue ot 0 TAnBog twv (evyopidy mov aviigroiyovy oty Ty 1
eivar 1, oty tiun 2 givaa 3, otnv tiun 3 givaa 5.

Aoknon 1
2ouUTANpwaE To KEVA TOL TIVOKO.:
Zevydpio. Tov N TR T00G Eval: 11An0og (evyapiarv
1 1
2 3
3 5
4 A*
5 B *
6 I *

Opiouog

Apod to ovvolo twv dvvatwv {evyopiawv givar 36 kar uovo 1 {evydpi to (1,1) avrigroryel
omv tun 1, givor pavepd ot n mbavotnta va épber n tun 1 eivar  1/36, onlaon
P, (D)= 136

Me tov (010 tpomo voloyilovue Kal Ti¢ VEOLOITES TIOAVOTHTES
P, (1)=1/36
P, (2)=2/36
P, (3)=5/36
P, (4)=7/36

Aoknon 2

No. vrroloyiotei n mboavotnta va EA0t 5 kabwg kou n mbavotnto vo. EL0¢1 6.

Mo GTryTa
Tipig g TUywing
CUNAPTNONG  HETHRANTAC

Mmé avoTnTe
Evdeyopéviov A iypatikog X pog

(1,1}

(1.5} (2.5) (3.5) {4,5)
(1,6} {2,6) (3,6) {4,6) (5,6}

Px{1) = 1/36 Px(2) = 3/36

[(6,1) (6,2) (6,3) (6,4) (6,5) (6,6) |~

P«(3) = 5/36

21)22)01.2) L
- e
IR T —
Wnumanas
(1.4) (2.3) 5.4 45
54 5.2) 65.3) (5.4 (5.5) g

P4} = T/36
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Na ovurinpwBodv ta keva
Py(5)=4*

P, (6)=B*
ZuuTTépacua

THopotnpovue ot n covaptnon X mov «kovfoldery pali e v évvoia e mbovotntag
elval pia yaio puetafinty.

Moaiioto n kKotavoun mOovoTnTas TS TVYAIaS UETOPANTHS UTOPET Vo TEPLYPAYEL e Evay
TIVoKo, KOl 1 1010, KOTOVOUN UTOPEL VO, TEPIYPOPEL UE EVOL pofooypouuo. 1 pe Eva
1GTOYPOUILA, OIS POIVETAL OTO TOPAOEIYUO. TOD OKOAODYEL.

Twég s ovvaptnong 1 2 3 4 5 6
ITiBavortnto toyoiog uetafintig | 136 | 3/36 | 5/36 | 7/36 | 9/36 | 11/36

PAE AC TPAMMA IZETOrPAMIMA
11/36 11736
9/36 936
Ti36 — Ti36 — T
5036 — 5/36 - =
336 338
1/36 ! 1/36 5
| T 1 I I | | 1 [ |
1] 1 3 4 5 B o 1 3 4 5 B

Mapdadeiypa

270 yvooto TEpoa TS PPpoyng mov TEPTEL TAVW GTHY TAGKO, OpILOvUE ULa. GOVAPTHON N
omolo, ovtiotoryel KOs aTOYOVO, TOV TEPTEL UEGH OTOV KOKAO ue tov opifuo 1 eva kdbe
aTAYOVO, TOV TEPTEL 0THY vIOAOITH TAGKo. ue To (. ['vwpilovue ot1 n mBavotnta va wécel
M0 OO TIG OTAYOVES TOV TEPTOLY oty 0pBoywvio. TAGKa, WUETO TTOV KDKAIKO Ol0KO
vmoloyifetal oo 0V TOTO:

Eupadov kdxiov

P(4)=
Eupooov opBoywviov

Av P(A)=1/10, kou éotew 0TI DIGPYEL UNYOVIGUOS OOV OTOY TEPTEL 1] OTOYOVA. UEGO. TTOV
KOKAO avafer o opiBuog 1 eva otav 3 otoyovo. wéptel ECw avafer o opiBuog 0. Tote i
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MPOTEAX

mBavotnto va avayer o aprbuog 1 eivou Py (1)=1/10, eved n mbavotyta va avéyer to 0
eivar P (0)= 9/10.

H ovvaptnon X mov opiooue ue tyés to 0 kou to 1 eivou toyaio uetofiinty apod n
mbovotnta vo. «ovayery to 1 n va «avayery to 2 kobopileton amd v mbavotnto va
TéoEL 1] OTOYOVOL. UETO. 1] S aTO TO «AN.

Aoknon 1

Mrmopeic vo vroloyioeis to alpoioua Py (1) + Py (0) =;

Aoknon 2

Piyvovue 2 (apio xor oynuatilovue évo. opBoywvio cbotnuoe aldovwv Omws oto
rapaderyuo 4.3.1

a) Ocwpovue ooviptnon X mov otélvel 10 kabe (evydpt ato dlpoiouo twv voeilewy s

Copidg. No couminpwBody to keva.:

Atravrtnon

A=5, B=

8

X (32)—>A4A X (44)—B

b)) 2ro diaypopo mov oxolovlel mEpiypdpetar n ovvapTnon 0TS opiletol amd THY
dgoxnon 3 kou vmoloyilovion o1 mBavortyres P(1,1)=1/36, P(2,1)=1/36, P(6,6)=1/36.
Avtiotorya, apod uovo to {evyopr (1,1) avuaroryei oy tyuny 1+1=2, n mbavoryra va
otalel n oAy Lopia atov apiBuo 2 ivon oon kor vo, EAOst 1 Lopra. (1,1), ontaon 1/36.

Mibavornm
Evdeyopiewuy

Aerypariog Xmpog

e

‘(zn 2.2(12)

\ 30 623,313 2.3)

(A1) (42)(43) (48
|(14) 24 (34

(5.1) {5,2) (5,3} {53 (5.,5)

LS -
(61 6.2)(6.3) (6 6.5 (6.6)
L(16) 2,6) (3.6) (46) (5,6)

Pif1)= 13

T e ,
oUMIPTIONG  PeTaAnTig

‘1

~ R |

23

./ )
/

4

¥t
6

Tavornm i
TUY g MibavoTnra =
Evieyopewov Asryparmog Xwpog
{11 sl b,
e et l Uy
S S S = i 3 2
31626313 23 ‘ e i
(A1) (42) (4,3) (44) L —r4
(14 2434 P
B B2 EINGENES) |7 8
L(1:5) 2.5) (3,5) (45) _
(61 62) 6,36 65661
L(1:6) @,6) (3,6) (46) (5.6)
Paf) = 1136 Pa{2) = 3136

Tijgg g

ThfavornTa
Tuyaing

oUNEPTNOTYS pETABANTIG

2vveyilovrag e Tov 1010 TPOTO Vo COUTANPWOEL 0 TIVaKag:

11

12

1/36

2/36

2/36

1/36
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ATtravrtnon

A=3/36, B=4/36, ['=5/36, A=6/36, E=5/36, Z=4/36, H=3/36.

Av mpocbéoovue oieg tis tiuég e mbovotntag P, mapotnpodue ot to abpoiouo
1000701 Ue T Hovaoa. EKTO¢ amo 10V TvoKo UTOpODUE VO TOPOTTHEODUE THY KOTOVOUN
¢ mBavotntog ue Eva pafooypoa 1 LUe EVo, 1GTOYP O

Aoknon 3

Av Oswpnoovue ott n mbavotnto va yevwnbel ayopr «A» n kopitar «K» eivou iowa, vo.
ppebel o Oderyuatikog ywpos mwov WEPIYPAPEl TO QDLO TOV TOIOIDV HIOS TPYUEAODS
OLKOYEVELNG.

a) No. avtikotaotafodv o1 opiBuoi 1,2,3,4 tov mopokdtw cynuotog e to. ypoupato A i

K.

Arsvlpodioyp appia AfIYHOTIKG G
HKuwpog

Atravrnon

1> A4, 2K, 3—5A4, 4K

P) Na. oourinpwbet o derypotikog ywpog
/.(A’A/'A) .( 7 ) \

AKA)  (,,)

‘(KAA) (KAK)

\-(K, K,A) /
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Atravrnon

Aetmovv ta (4,K,K), (4,4,K) kou (K,K,K)

y) No. opioete v toyaio petafAnth mov otéAvel kdbe tpiada maidiwv otov opidud mwov
oeiyver mooa «K» vmopyovv e upio oikoyéveia koi vo. couminpwB@odv to Keva oto
ogypopuo. wov Oeiyver tov opibuo «Kyava oikoyéveia kobwg koi T oTHAR THS
mbavotnrag P.

MiBavoTnT Asypatinog Xwpoc Apidpic 'K Mibavorna
P v TpIHE] Pi(x)
O IKOVEVEIL

(AAB)

(KK.B) (K.AK) (A K.K)

(K.KK)

|
{.A,A,H} (ALK, A) (K,A,A) J
l

Atravrnon
A—0 B—I -2 A>3 [ E—1/8 KZ—3/8 A H—-3/8 M,O—1/8
0) Na vmoloyiotei to abporoua: Py (0) + Py (1) + Py (2) + Py (3)

Atravrnon

P (0) + P (D) + P (2) + P (3 =1

&) Na oourinpwbei o wivoxag

X 0 1 2 3
P A B
ATtravrtnon

A=1/2 B=3/8 I'=3/8 A=1/8
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ot) Amo o {evyn (0,1/8), (2,3/8), (3,1/8) tov apiBuod «K» ava tpiado maidiwv kor g
mBavotntog Py vo yivel to avtiotoiyo pofidoypouuo kot ue Tig i016g TYHES VO, YIVEL KO TO
OVTIOTOLYO 16TOYPOLLUA.

PABAC TPAMMA

38
18 ! l
1 I I I
T PR e
ATtravrtnon
IZ TOTPAMMA
.I_
38 ~
1/8 - -
m ] |
A T
Aoknon 4

Evo. doyeio mepiéyer 15 opaipeg, 2 evrés kou 13 xoxkiveg. EmiAéyovue toyaio 3 opaipeg
™ pion UeTe ™V AN ywpic emavabean. Mag evoiapépel mooes gival o1 AeVKES aQaipeS
ovaueso. o’ avtés Tov emilééoye.

2y emidoyn g 1™ opaipag n mbovotnto va épbet «K» vroloyiletou:

P(K)= (op10ud¢ koxkivewv epoipwv)/(cbvoio apoipwv)= 13/15

2 2" emidoyn P(A)=2/14 (apod éyel non amocvpbei n 1)

2y 3" emdoy P(K)=12/13

Apo. n mbavotnto. va épbet n tpiraoa (K, A,4) Qo eivar P(K,A,A)=13/15%2/14*12/13=4/35
Na vroloyiotei n mbavotnra P(K,K,K)=,
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Amo to draypouo Tov axoiovlel

Eyxeipidio Maénrn, 1.3

{H:H:H} T-

KAK)
(K. K, A}

(K, A, A} 1
(A, K, A P
(A A, K)

(A K, K) F:j

NPQTEAX

P{H!m =.1Eﬂ _.2_!: ..L

P{H’ H.m =.13-1r Jz-w .g.-.

1315 12114 " 11 /13

Mibavornte¢ Evhe Xopevuw

(K, K, K]

15 14 13

(K, A K]
(K, K, A
(A K K]

15 14 13

P{ﬂ,“.“} =|—?=1- ﬁ-.l- .E

5 14 13

(KA A
(A, KA
[ A, KD

Hapoznpovue ot n mbovotyra va éplet n tun 1 kata v emiioyn 3 opoipav givai to

aOpoioua P(K,A,4)+P(K,KA)+P(A,K,K). Apa P, (1) =12/35.

Apod yvapilovue 6t Py (0) =22/35ku Py (1) =12/ 35umopoiue va vmoloyicovue tnv

Py (2) ywpic va ypnoomoroovue thy mbavotnto twv dliwv evigyouévwv,

ATtravrtnon

P (2)=1/35

Aoknon 5

2 I'" t6én evog Avkeiov uetpnOnie to dwog 80 uobntav kot cynuotiotnke o avtioroLyog

TIVOKOG:

Awaotnuo Dyoovg ae CM Ap16uoc pobnrwv
150-155 4
155-160 6
160-165 8
165-170 10
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179-175 18
175-180 16
180-185 10
185-190

190-195 4

O rmivaxog avTog Hog OElYVEL OUOOOTOINUEVA TOV OPIOUO TV ATOUMY TOV TO VYOS TOVS
OVHKEL OTO QVTIOTOLY0 O1GoTHUO. XPHOIUOTOIWVTOS TOV Tivako, avto Qo opicovue uio
toyaio petafinty n omoio Ba ovtigroiyel kobe pabnty ue évo diaotnuo. Balovue tovg
HaONTES KaTd OEIPa. DYOLS OO TOV WHAOTEPO GTOV Tio Kovio. ul,u2,u3,...... , 179,u80.
Ag Bewpnoovue olovg tovg puabntés mov Eyovv dwos amo 190-195.  Ilowo eivar n
mbovotnta vo. ovikel évog toyoaios ueldntng omo tovg 80 oto daortnua Al 190-195;
PAl)=;**

ATtravrnon

P(A1)=4/80

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN 46
Mpog €ykpion



22/04/02 Eyxeipidio Maénrn, 1.3 MPQTEAZ

S5 Iléumty Evotyta

5.1 Ewaywyn

Mio.  mold onuovuxny évvora oty Gewpio  mbovotntwv Koi  TH OTOTIOTIKN
eivar n évoia g MobOnuatikng  Elmioos 1 mpoodoxauevns  Tiung  uiog
tyaias uetafintig. lotopika  n evotyro,  ovty  €yel uio.  10100TEPY  GHUOTIOL
KaOwg Tpokvye amo  TO.  TOYEPG  TOLYVIOLO.

’

Mog  odivetou  Aoimov  edw  n  evkaipio  pag  “‘emovacdvosons T g
mbovobewpios ue g 1otopikés s piles, mov Qo tomobetnoer  to  Géua
nog o’ éva kowvwviké mlaicio wov Oa mpokoléoel koi pia Kpitiky  oolTnon
Vi TIC  ONUEPIVES  EPOPUOYES THS Tibavobewpiag.

Eidikotepor  pobnoioxoi  otoyor  eivar 1 ovykpotnon S €vvoiog  THS
MobOnuotikns  Elmioog ¢  uétpo 6Géong wog  katavouns kol N KOTGOEICH
e ovaykns  “‘ovumAipwong” s amo wm  dioomopa. v Tomiky
OTOKALON — TPOKEIUEVOD — VO, EYODUE KOI EVOL UETPO TOD TOGO  OlOCKOPTIGUEVH
Yopw omoé T péon T Elvol N KOTOVOUN UIOG TUYOIOS UETOPANTHG.

52 AwueOntixy mpocéyyion ths évvorag tns MoabOnuatiknyg
Elmioac

Mapdadeiypa

L

Av pilovue éva képuo yvwpilovue 0Tl 0 OEIYUATIKOS YDPOS OTOTEAEITAL OTO ODO
evogyoueva. kepa (K) 1 ypouuazo (T). O deryuatixog ywopos onioon eivar  {K. I}

Av ovupolicovue ue X twv opiuo twv kepalov

Loio eivor n mBovotnto o’ avto to meipopo to X va givor ioo ue 1 onloon
Px(1) = P[X=1] =

Loio eivou n mBovotyto to X vo givou ioo e 0

Px(0)= P[X=0]=
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Yrapyer ovvarotnta yio. aAn tiun tov X;
Atravrnon

Px(1)=1/2

Px(0)=1/2

Evo oev  vmopyel aAn  ovvardtyTo.

2T0 GUYKEKPIUEVO AOITOV Telpopa ToxNS mapatnpovue 0tl n mhovotnto to X vo. eivol ico
ue 1 eivaa ioro we v mbavornzo va Epbet kora ) piyn kepaln (K) ontadn P(K)

Avaioya n mBovotyra to X=0 eivoa idio ue P(T)

Andadiy
AX K r

X= 1 0

P 1/2 s

Ag  Bewpnoovue twpo v evBeio TWV TPAYUOTIKDV 0p1OUMDY.

-4 -3 -2 -1 0 1 2 3 4

Kal TOVw ¢’ o0THY TIG TYWES THS TOYALAS UETOLANTHCG.

Ac gpaviaorodue v evbeio avty oav pia pdfido ywpis Popos n omoia umopel va
100pPOTHOEL 1 Oyl  OTHPILOUEVH O €va. OHUELO TS Tow Va. EIvol (DYopIa.

Moapdadeiypa

TomoOctobue oto tacdki tng  (uyopids Ocong 0 Papog éco n Py(0), dniadn wiod ko
ka1 oto tacdkl g Oéong I Papog 6oo n P,(1), dniadn (oo kild. Xe woio onueio mpémet
vo. atnpiyBei n {oyopla wote Vo 160pPOTHOEL,

ATtravrnon

H (vyopia Qo 100ppomnoet oto  péoo tov draotiuotos amd 1o 0 éws to 1.
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Moapdadeiypa

Ag avolntnoovus twpa T0 GNUEIO 100PPOTIAS OTHV TEPITTWON TOL PIYVOVUE TO KEPUA. 2
popég. I'vapilovue ot1 oTNY TEPITTOON OVTH O OEIYUATIKOS YDPOS OTOTEAEITOL OTO TO.
evogyouevo, KK, KI', I'K, I'T. Ilapiotavovue mdli ue X tov apiBuo twv kepaiov.

O1 avtiotoyeg mbovotnteg omws Bvuduaocte eivar:

4.X. KK | KI, IK|IT

P[X=y] | U4 |12 1/4

ApiBuoc
Evieyopsva Kb ahi
-~ '] I..-' "-\
KK
= 2
KIM =
:? 1
N =
0
BB ] |

2y Oéon 0, oty Oéon 1 kou oty Béan 2 tomoBetodue fapn avatoya ue tig mbavotntes mov
OVTIOTOLYODV GTOVS OPLOUODS aDTODS TOUPOVA UE TOV TIVOKQ. X€ TOL0 OHUEIO TPETEL VO
otnpiylei n (oyapia wote vo. 10oppomwel; Iloiog opiBuog avtiotoryel oto oHuEio
100PPOTIAG;

Atravrnon

H (vyapio mpémer vo. otnpiylei oto onueio mov ovtiotoryel o apiBuog 1.
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5.3 Ymoloyicuos tns MabOnuazikys Einidag.

Moapdadeiypa
Eotw 02={1,2,3,4,5,6} o OJeryuatikos xwpog TS avappiyns evog (opiov.

Q 1 |2 |3 |4 |5 |6
X= 1
px=7] |ue |6 |ue |16 |ue |16

Av oe kabe Oéon s Toyoiog UETOPINTHG, OTWS OT0 TOPATOVE®  TOPAOELYUA,
KpEUGoovUE Eva. fapos avaloyo ue tnv avtiotoiyn mbovotyta, oniaon 1/6 tov kilov. Xe
To10 onueio Tpémel va. atnpLyBei n pofoog wate va 160ppoTweEl;

Atravrnon

H pofdoc mpémer vo atnpiybel oo péco e yio va 16oppomel.

OPIZMOX
Tnv ovorapooraon avty Onws koi T0v  Topadeiyuatos 3 Oa v Adue
Papoypauna
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Mapdadeiypa

Toiog op10uog avtiaroiyel oto onueio woppomiog, Ilora vouilete ot givour n ayéon tov ue
70 aBpoioua

10£+20£+30£+40£+50£+60l
6 6 6 6 6 6

Atravrnon

210 onueio 100ppomiog avtiotoiyel o opiBuog 3,5 kou  eivar icog  ue TO €V
Aoyw  abpoiouo.

To aOpoiouo avto Aéyetor Malnyuatiky Elmida  yio 10 oOYKEKPIUEVO TEIpoUa Kol
vmoloyifetar avalvtika Omws ue v fonbeio Tov TOPOKAT® TIVOKO.

1 2 3 4 5 6
P 1/6 1/6 1/6 1/6 1/6 1/6
x*P | 1*16 | 216 | 3*16 | 4*1/6 | 5*1/6 | 6*1/6

H MoOnuatikn eirioo eivai:

1elioedizeliseliseligelogs
6 "6 6 6 6 6

OPIZMOX

T'evikd o€ évo weipoyo. TOYNS OV 01 TIUES THG TOXOLOS UETAPANTAG elvor Xy, Xy, oo Xy UE

ovtiorotyeg mbavotnTes Pi, P2;--- Pi

X X X, X3 X4 v Xy
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X ¥P1 | X *P2 | Xg*Ps | X, *Pa| o | X P

H MoOnuartikn eAmioo eivou:

M.E.= X pr*+ X, *pot X;*pat ...+ X *pi

Moapdadeiypa

2e évo kagevelo wailetor Eva moryviol ue (opio wg eCng: O kopet{Ng minpwvel aTov
maiytn tooa Yildpixa 0co. n EvOein tov {opiod mov piyvel o moiytns. Evog maiytng
TAnpaver 4 yiAiapixa yio. vo. umel oto moryviol koi vo. piel to (api pio. popd. Av Exel to
oikaiwpo vo piéel To {0pt TOALES POPES, Exel EATTIOES Vo, fyel Kepoiauévog,

Atravrnon

Oy1. Aot épovue  non vmoloyicer 0TI TO OVOUEVOUEVO KEPOOS — TOV TOIKTH
eivar 3,5 ythiapiko. ave moryvior. (3 MaOnuotiky Eimioa)

Mapdadeiypa

AV 0 mOIyTHG TOL  TPONYOVUEVOD — TOPOOEIYUOTOS — YLO. VO, UTEL GTO TOLYVIOL
TAnpaver 3 ythiapixa, 1 vouilete Oa Pyer kepoiouévog, Qo Pyet youévog 1 ovte Oa kepoioel
ovte Qo yaoer, H e mooo ypruoco Vouilete 0Tl IPETEL VoL UTTEL GTO TALYVIOL OTE VO EYEL
faoiucs elmioes ot1 pedyovtag Oa Exel poli Tov OGO YPHRUOTO OG0, OTOY UTHKE OTO
KOQEVELD;

ATtravrnon

Ao to mapomave  mapdoeryuo. paivetor 0t Qo fyel kEpOioUEVOS Kol UGALOTO. KOTO,
500 opoyués. Kar  yio vo Eyer faoiues eAmioes ot pevyovtas Oa Exer pali tov 1000
XPHUOTO. OG0, OTAY UTHKE OTO KOPEVELD TPETEL Va. umel oto moryvior ue 3.500 Jopoyués.

Moapdadeiypa

Piyvovue 2 {apio noli kou karaypagpovue o alpoioua tovs. H toyaia ustofinty y eivai
t0 afpoioua twv 2 evieilewv. Zouminpwote TOV TIVOKO OTWS OTO TPONYODUEVO
TOPCOELYUO. ZYEOIAOTE TV OVOTOPOOTATH UE TO. fapn, onioon to Popoypoiyuo.
ToroOeteiote 10 anueio 10oppomiog. Av mepiarpéyovue to Papoypouuo kore 180° yopw
oo tov aéovo, T oag Bouilel To o1dypouua TOL TPOKVTTEL,

Atravrnon

P 1/36 | 2/36 3/36 4/36 5/36 6/36 5/36 4/36 3/36 2/36 1/36
X*P | 2/36 | 6/36 | 12/36 | 20/36 | 30/36 | 42/36 | 40/36 36/36 30/36 | 22/36 | 12/36
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To amotéleoo TS TPONYOOUEVHS OPaTTNPIOTNTOS EIval o€  Papoyposyo.

2 34 56 7 8 9 10 11 12

H tetunuévn tov anueiov 1oopponiog ovurinter ue v MobOnuotiky EArioa, oniadn
2* 1/36+ 3* 2/36+ 4* 3/36+ 5* 4/36+ 6* 5/36+ 7* 6/36+ 8* 5/36+ 9* 4/36+ 10* 3/36+ 11* 2/36+
12*1/36=7

Av mepratpéyooue to fapoypouo kozo 180° yopw amd tov alovo. uetooynuatileton oe
1OTOYPOLULEL

234 567 8 910 11 12

Aoknon 1

Koitalre mpooektika to  mopamave pofooypouuo. Iloio omod to ovvara amoteléouato
ovougvetal vo, upovialel o ovyva,

o) To2ntol;
p) To 41710 9;
y) To 7110 10;
0) To 4 nto 10;
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Atravrnon

o) Eivar 10 5
p) Eivar 70 id10
y) To 7

0) To ioio

Aoknon 2
2770 TEIpopLa THS OVAPPIYNG EVOS KEPUATOS 2 POPES LaS EVOLAPEPEL I Toyolo. uetofinth X

mov amoplBuei Tov apifuo twv kopolnv. Kotaokevdots To 16TOYpouuo Kol DT0A0YIOTE TH
MoaOnuozixny EArido amod tov ayetiko tomo.

Atravrnon

3/4e
12 ¢

1/4¢

~
>

v
0 1 2 .
ap1Ouos Kepalav

A4.X. KK | KI')IK 1T
=X 2 1 0

PIX=x] | v4 | 12 1/4

Ero1 gyovue:

E(X)=2%1/4+1%1/2+0%1/4=1
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54 Awaocropa

Mapdadeiypa

LHapotnpnore to. 2 106T0YPOUUATO Y10 TO. AVTIOTOLYO, TEIPOGUATO. TOYNG TOV  TPOOVOAPEPOULE.
Eivai evoiopépov va EEpovue oe Evo meipoo. TOYNG TOGO O1ETTOPUEVES EIVAL 01 TIUES THS
Hetafintig yopw amd v tyun e Mabnuotikng EAmidag.

Atravrnon

2TV TEPITTMON TOV KEPUOTOS EYOVUE Alyeg TWES Kovia oty Tiun s Mobnuotikng
Elrmidag, eva oo meipouo twv 2 {apiddv o1 TIUES €IVOL TOLD TEPIEGOTEPO OLECTOPUEVES
yopw omo ) Mobnuatikny EAnioa

Ag oodue s uropoiue vo. UETPHEOVUE GUTH TH OLACTOPA.

Mapdadeiypa

Ag emmavéNBoupe OTO TIEipapa TNG avdppiyng €vog KEPUATOG 2 QPOPEG.  ZUPTTANPWOTE TOV
mivaka  OTmwg  oTo  Trapadeiyua 5.3.5. Bpeite  ev ouvexeia TN MaBnuarikry EATida.
Zxnuariote Tig dlapopég ME-X . lMapTte Twpa Ta TETPAYWVA TWV dIAPOPWY. ZXNUATIOTE TO

(ME — x,)?P.. YmohoyioTe To d8poioa.

ATtravrtnon

AX. 0 1 2
P U4 12 14

x #P | OU4 | 1*U2 | 2*Ua4 1
ME-x | 10 11 1-2

Ta tetpaywva v o1apopwv

(ME-x)> |71? 0? (-1)?

(ME—x)?P | 1e1/4 | 0el/2 |1le1/4 |12
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OPIZMOX

O op10udg 7> koleiton O1aGTOPa. Kol EKPPALEl TOCO OTOKAIVOVY Ol TYES THG UETOLANTHS
yopw omo v ME

2vunépocuo

Ta op1Quntike pog Aoimov amoteléouoro Eivol aOUPVa. 1e ovTé TOL O1016ONTIKA.
Elyoue TOPATHPHOEL ATO TA LOTOYPGUUOTO.

55 Aokijoelg.

1. Na Ppeite tnp diaomopd, oto meipouo g aveppiyns 2 {opiav.

2.2 évo. mouyvior  évag  maiktng  piyver évo {opr. O maiktng  kepoilel
20 dpoyu. av épber 2, 40 opoyu. eav épber 4, yaver 30 OJpoyués eav
épler 6 Kou olte kepoiler ovte yaver av épber dilog  oaprBudg.
lloces  dpoyués ovouévetor vo. kepoioel G ’évo. moLyvIiol.

3. 27 éva Aayvo vmapyovv 200  Ppofeia (képon) twv 5 yiligdwv  dpoyuwv, 20
Ppofeio. twv 25 yihiadwv opoyumv kor 5 ppofeio towv 100 yiAigowv
opoyuwv. Eav mpokeiton vo poipoactodv 10000 Aayvoi, moco mpémer  vo
TANpaTEL KOVEIS Yyiow Evo,  AayVvo;

4. Ymoloyiore 1w Ol00mOpa. OTO. DTWOAOITO, TOPAOEIYUATA  TOV KEPAAAIOD.

5. Ta owuonixka popn 5 ovOporwv evor 75, 59, 90 , 68, 80 kild.
Na  fpeite ™ OJioomopa.

6. Evog uetepewloyos uetpoer  kabe 3 wpes t  Oepuokpacio  oe  pio
reproyn. Or uetpnoeig  oe  Pobuods Keloiov eivou:

3-1-2 0 431 2

Na vmoloyicete ) Ol00TOPG TV TOPOATOVQ® UETPHOEDV.

7. Eov P[X=1]=p ka1 P[X=0]=0,
N’ amooeiybesi ott n MaOnuotikny Eimioo 100vton ue p.
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6 Extn Evotnta

6.1 Eicaywyn

2y evotnto. avty Ga yiver advoean s Evvoiag s mbavotntag pe Evvoleg kol uefooovg
OV 01060KOVTOL 01 HonTes atnv ALyefpa kar atnv Apruntiki, OTws Kol 10 TPiywvo Tov
Pascal. Oa yiver uelétn dvwvouikav eipoudatwv pe t fonbeio tne Pouoikng kpnvig kol
elepedvnon TS ODWVOUIKNG KOTOVOUNG.

6.2 Avwvouika meipouara

Meiétn dovwvourkov reipapatwy ue Ty fonbeia tns Pouaikyg kpijvyg

Moapdadeiypa

Ocwpodue o Pouaixn kpnvy ue 4 oeipés kovmes. lopatnpavras v Cava ag
ropoxolovOnoovue ) dradpoun evog popiov vepod Cekivaviog omo to onucio O kai
ptavovrag uéypt mv 4" oeipd.

2xedlaoTe (L0 OTO100NTOTE OIKH GOG OLAOPOUN

®
®®

0@
A A A

To toyaio meipoya TS pOUCIKNG KPRVIGS givai éva, ToAD Oeauotikd puoviéio ualog yio
mepduoTo ue 2 0vvard amoteAéouara, to. owoio ovoudlovion Avwvouixd leipduozo
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Ag oodue Ouwms aTadlard, ™ Laopoun Tov Hopiov

Amouovavooue pio kovmo, amd ™ Pouaikn xpnvn kot o otayova mwov Oa umopovaoe va
oVOPWTIETOL TPOS TO. TOD VO. TAEL, TPOog T0 A N mpog 10 B, Anioon vmapyovv 2 oxpifag

1607iO0veS O100pOUES TOV UTOPET Vo 0K0LovONaEL TO UopLo Tov vepoD: T oradpoun OMA
N ™ o1oopoun OMB.

Apo. o meipopa Toxns TS OLadpouns Kabe [opiov vepov eival Eva. ToYaio TEIPOUO. UE ODO
ovvara omoteléauara. To meipoyo avto eivar ovTioToiyo UE TO TTPIYIUO EVOS VOUIGUOTOS
oV Ko avTo EIVoL v ADWVOUIKO TEIPOUOL.
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Opiouog:
AvOVOUIKA TEWPAUATO EIVOL TO. TEIPGUOTO, LUE ODO ODVOTE, OTOTEAEGILATA.

Ag mpoywpnoovue Tpo Kai otH OgdTEPN OEIPC e TS Kovmeg. Mmopodue va
TOPOTNPNOOVUE 4 O10POPETIKES EVOS UOPIOD VEPOD YLa. va. ptaoel omo 0 O o€ EKPoN Omo
¢ kovmeg e 2" oeipdg.

Mo, dr00poun uéypt to anueio wov eivar o apruog 1.
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AMeg 2 droopoués yia to anueio avaueoa otig 2 KOOTES
Koi i 4" d1adpopai uéypt to onueio wov eivar o apiBudg 1

Aniaon ot 4 d1adpouég mov umopei va. axolovbnaeer To UopIo VOl ODTES TOV AVOAVTIKG,
POIVOVTOL GTO GYUA.

Av TTpooBéooupe GAAN pia o€ipd KOUTTEG TTAPATNPOUUE OTI Ol BIAPOPETIKESG BIAdPOUES TTOU
UTTOPET va akoAouBroel éva pdplo vepoU yia va @Taoel oTIC ekpoég TN 3™ oeipdg civan 8.
AvoAuUTIKd gival OTTwG gaivovTal O0To OXMAPa
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Antoon o1 mbavég dradpoués evog popiov vepod eivor 1+3+3+1=8.

Me v idia Aoyiki ovumdnpavoviar ot apifuol mov gaivoviar otnv 4" ceipd kot wov
O€lyvovy tov apifud TV J1aPOoPETIKMOV O100POUDY TOV avTioTolYovy oe kale Oéon atnv
ekpon e 4" oeipdc.

Pouaixng kpivy ue 4 ocipés

Anroon o1 mbavég dradpoués evog popiov eivar 16 (1+4+6+4+1=16)
2oumépoopo.

H pouaixn kpnvy eivar évo. pooikd poviélo ualog mov oty ovoio. TEPLYPAPEL EVa.
welpoa 1e 000 dvvata amoteréouoto. Aoy® TG TOUUETPIOS TOV EYOVY 01 KOVTES, UIGH
nalo popimv ekpéel omo ™ pio. UEPLO. Kal UioH Omo TV GAAN. Emeion vmopyel amxeipog
op10uog popiwv givar ooy vo. emovaloufavooue to toyaio meipouo. areipes popés. Etor n
uado Tov vepod mov uoipaletal wog oivel Ty mhavoTnTo. EVOS GUYKEKPIUEVOD LOPIOD VO
Pyet omo ™ pia i v aAln expon.

Mapdadeiypa

Ag Cavayvpioovue oty Pouaixn xpnvy pe 3 kodmeg omov n_opyikh uolo 100 veEpoL mov
1oobvtou pe 1 poipaletor oe %2 kou V2 étor wote 1/2+1/2 =1
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MPOTEAX

Me tov 1010 tpomo epunveboviar kair o1 mOavoTnTes Yo TIC DIOLOITES GEIPES, OTWGS

poivetar oty Pouaixn kpnvy mov axoAovlel.

Ouoiwg otnv 3" oeipd k.17

Aoknon
Mropeite va ovuminpawoete to keva, A= ;B= ;1=
ATtravrnon

A=1/8, B=4/16, =1/16

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN
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6.3 Tpiywvo tov Pascal

H Pouaixn xpnvy umopel vo. ypnoywedoer ooy UOVIEAO YIo. TH UEAETH KOI GAAWV
ovwvouikwy weipouctov. Etor lowmov av oe uio kodmo ovoudooovue ™ ogcid ekpon K
(kepaln) ka1 wpv opiotepn I (ypauua), poivetor ot o meipoua toxns kabe wopiov vepov
OVTIOTOLYEL OTO OTPIYIO EVOS VOULOUOTOG.

O Kt bg

Iniiyn . : 1 Kepah

]
mgun 2 Kepaiz
114
341 |:|iu_|r| B

114

3 Kepahig

. 4 Kegokte

11g

Ag dodue mw¢ vroloyilovue v mbavotnta va Eyovue 1 emrvyia (Kepaln) oe 2 piyeig.
O1 o100poués mov umopel va axoAovOnoer Eva cLYKEKPLUEVO LOPLO VEPOD amd 10 onueio I
¢ 1™ kodmag uéypr tig kovmeg e 2" oepdg eivor 4: 1" ond 1o I'oto I, 2" amd to I’
oo K, 3" and 10 K oto I' kau 4" and 10 K oto K. And avtéc g dadpouéc 2 eivar mov
wepvave amo to (nrovuevo onueio I' — K kou K — I'. Apa n {nroduevy mbavotnra, mov
eivar ion ue 11 2 nades vepod mov avtioTtoryody oTig 2 owTES O100pOUES, eival 2/4.

THapotnpovrog ™ pouoixy kpnvy ue tig movotntes fAETovuE OTL:

Amo tovg op1OunTéS TV KAOGUATWV TOD TOPIoTavovy THovoTnTeS 00nyoduocTte o€ &va
plywvo yvwoto ooy tpiywvo tov Pascal mov éyer mollés epapuoyéc onigc mbavotntes ko
0ALOD.

1 1 1+1 1 2 1 1+2+1 1 3 3 1 1+3+3+1
4+ =""=1 == — =1 == —=1
2 4 4 4 4 8 8 8 8 8
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Aoknon

Eyxeipidio Maénrn, 1.3

Tpiywvo tov Pascal

MPOTEAX

Av pilovue éva vouiouo 4 @opés,mod. eivol Ta JVVATE OTOTEAEOUATO KOI UE TOGODS
OL0POPETIKODS TPOTOVS UTTOPEL VO, EPOOVY 0KPLPOS 2 KEPAAES,

Atravrnon

Ag Mboovue avté to mpofinuo ue 2 dapopetikots tpomovg. Znv 1" Jvon Oa puiaovue
évav mivaka pe to evoegyouevo, kai oty 2" Avon Oo. ypnowomonjcovue 1o TPiywvo Tov

Pascal.
0 kepolég 1 kepoin 2 KeQPaAES 3 kepalés 4 kepolés
Irrr I'TTK ITKK KKKI’ KKKK
ITKI I'KI'K KKI'K
TKIT I'KKI' KI'KK
KIrr KITK I'KKK
KI'KI”
KKIT
1 evoeyouevo | 4 evogyoueva. | 6 evogyouevo. | 4 evogyouevo, | 1 evoeyouevo
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Ano ta 16 evogyoueva uovo ta 6 Exovv 2 kepalés. Ta voouepa 1,4,6,4,1 sivar owwg
axpifag gupovilovrar aro tpiywvo tov Pascal atnv avtiorowyn ypouus.

6.4 Karavoun mbavornrag toyaios uetafintis o Avwvouika,
TEPAUATO.

Ag Oewpnoovue v toyaio uetofAnty y mov OTEAVEL TO. EVOEYOUEVO. THS PIYNS EVOS
vouiouatog 4 popés atov apifuo mov ociyvel tig kepaiés mov npbov. Etor Aowmov oro
evogyouevo I'TTT avuortoyel n tyua 0, evo oro KK n tiun 2 k.A.7.

P

_ /7 \\ ( \ PX

/16 | FFFFl 5> |® 0| 116

1/16

. >|e 1| wis

[ )

16

Vi |r———\

° KKIT, KI'KK

o KITK, TKKI 5 |® 2| 616

° I'T I'KIr'K -

1716 \ K )

1716 KKKT

. KKT'K

o KI'KK > o3| wis

116 I'’KKK

1/16 KKKK > 4 1/16
w -/

Olo. to. aroryeiwon evogyoueva ITTT, ... KKKK éyovv ion mbavotyro ion pe 1/16. Etol
m.y. Px[X=1]=4/16, Px[X=2]=6/16 k].x.

Opiouog

2e TEWPOUATO. TOYNS OIS N PLyn EVOS VOUIGULATOS TOV:
1) Kdbe piyn éyer 2 dvvara amoteléouota “K”n “I"”,
2) [l kabe piyn P(K) =1-P(T') kou

3) O piyec eivou aveldptnteg

H koravoun mbovotnrag e X, Py Aéyetan dvwvouiky katavoun.
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Heprypaon tne kozovounc tmc mibavotntac Tov TEPUATOC:

a) ue évay mivaka

Tiéc toy. petofintig

Ii@avotnta toyaiog

petapintic

/16 | 4/16

6/16

4/16

1/16

MPOTEAX

Eniong umopovue va mepiypoyooue v xatavoun tmg mbovotnrog tov TEPOUATOS THS
piyng evog vouiouotos 4 @opés mov eivar pia. ODWVOUIKY KOTOVOUN Kol UE EVa

POPOOYPOLO. ) UE EVOL LTTOYP OO

P) Papooypoppa

=7 R
4116

111

) Ietoypoppa

BME

4118

6.5 Iepauara Avovouikns Katavoung

Ag moparolovBnoovue dvo melpauata yio v exioiln e AvwVolIKnG KOTavoung

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN
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Mnyavn emidei§n¢ Auwvuuikng Karavoung

2y mpaoTy unyovn Epovv piytel 256 opaipeg. H mbovotnto kabe opaipog vo maetl oecia

N opiotepa givar

Mivakag rou Galton

270V TvoKo Tov TopaKolovBovue o1 UTIAIES EIVOL TOAAES Kal TO, OLOUEPIGLOTO. OTEVE. £TTL
OV 01 UTLALES VO, ONUIOVPYODY TEPITOV ULO. KOUTOAN TOD AEVETOL KAVOVIKI] KOTOVOUN

6.6 Egpapuoyéc tov tprydvov tov Pascal

Mapddeiypa
Piyvovue évo vopuouo 1 popd, 2 popés, 3 popég..... ka1 kataypopovue tov oplfuo twv
KEPAADY TOV €Val OVVATOV VO EUPAVIGTODV GTO GUVOLO TV PILYEWY, EVAD GLYYPOVAOS
Prémovue mwg umropodue vo fpodue tig idieg Tiués amd to tpiywvo tov Pascal.
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ﬁ 0 gmrvyieg
ﬁ 1 emrvyia
MAokipy - - - - - - - - - - - - - - - - -

2MAokp)™ © © 7 T T T T T T Tt A / .
3MAokply - - - - - - - - - - - - - 1 3 4 gmrvyisg
l ’ Nl N . /

o R s ﬁ 5 smrugiss
oo Il\\ /5 10 5 «r ﬁﬁmnvxwg

2 emToyieg

6" Aokipn 1 ) [ \ /15\ 20 15 7 emrvyisg
PRV 1 7 oy . . . ﬁ
i AT A 35 3s A ﬁ
77777 % 8. 28 ‘56 i 156 zs/
8" Aoxipn o C o o / a

Lo Tapaostyuo ony mopintwon Tov oTpifovue Evo, VOUIoUO EYOVUE!

0 piyeis 1 0 kepalés

1 piym 1 1 1 kepoin

2 piyeig 1 2 /1 — 2 kepolég
3 plyeig /1 3 /3 1 3 kepalés
4 piyerg ——1— 4 —/6 —4—1 4 kepaléc
5 piyerg 7 5 10 10 5 1 5 kepolés

Am6 ta 16 duvatd amotedéopata, 6 Ba Exovv akpiPmg 2 KePaAEG

To dBpoioua 1+4+6+4+1=16 eivar o apiBuog TtV SLAPOPETIKOV TPOTWV TOV UTOPEL Vo,
Téoel Eva VouLouo, o€ 4 plyeis.

Hopatnpwviog 10 onueio ToL GVVOVTIONVTAL 01 ODO YPOUUES — N [l ue TiG 4 piyels Ko 1
AN ue Tig 2 kepadés — mov givar o op1uog 6, moipvovue v TAnpopopia ot omo to. 16
mBova aroteAéauata 6 Go Exovv axpifac 2 kepalés. Apo n mbovotnta vo Exw 2 K oe 4
piyeig eivou 6/16.

Acknon 1

Piyvovue éva vopuoua 5 popés xar (nrdue va vroloyioete v mbavotyta otig 5 piyeig
700 vouiouatog va EAGovv oxpifag 2 kepalés.

Yrooeiln
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Av abpoiocw tovg apiBuovs oty ceipa e 5 piyne maipvo to dOpoioua 32. Apo o1 5
PIYELS UTOPODY VO, GYNUOTIOODY 32 O10POPETIKG EVOEYOUEVA.

No. vrroloyioete thy mbavotnro. P(5K)=;
Atravrnon

P(5K)=10/32=5/16

Aoknon 2

Xpnowyonoiwvras to tpiywvo tov Pascal va vmoloyicete pue méoovg dvvaroie tpomovg
umopet vo. gupaviarovv 3 Kepodés yia 4 piyels evog vouiouatog, dpo. kol moio N
mbovotnta va EpBovy 3K ae 4 piyerg;

Atravrnon

H oraviyon oto 1° eivar 4 kou oto 2° etvou 4/16.

Tporos onutovpyios tov Tprywvov tov Pascal

To wpiywvo tov Pascal extog ano tic mbavotntes Exel kar moIAEG GAAeS evolapEpovaes
EPOPUOYES. AG dODUE OUMDS TPDTA KO EVAY GALO TPOTO VO, ONUIOVPYODUE GVTO TO TPIYWVO
EKTOG OO TN POUOIKH KPHVY

5n ceapa 1 4
énoapd 1 1

Onwg plémovue oty 00ovn n 5" oeipd dnuiovpyeitor oxé v 4" abpoiloviag tovg épovg
¢ 4" oeipdc ava, 2.

Aoknon 3
No. oouminpwBodyv ta keva oty 6" cepd.: a=; f=; y=; 0=;
ATtravrnon

o=5, p=10, y=10, 0=5
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MapatApnon
2ynuazilovue to tpiywvo tov Pascal

1
1 1
1 2 1
1 3 3 1
1 4 6 4 1
1 5 10 10 5 1

To tpiywvo tov Pascal éyer dueon ayéon ue ta avoartdyuota twv Svvduewv (o + B)°,

(o +B):, (a+PB)? (a+pB)°, KA.

Hopatnpwvog Tovg GVVTEAETES KOl TO. AVATTOYUOTO fAETOVUE OTL GYNUOTILODY TO
piywvo tov Pascal.

(a+ B)°= 1
(a+B)'= 1o +1p
(a+ B)?= 1a® + 2o +1B°

(a+B)’= 1a°+3a’B+30B° +18°

Blémovue 611 1o avimroyua tov (o + B)* éxer ovvielsotéc 1,2,1, dnladh tove apiluode

me 3" ypouunc. To avamroyua tov (ot + B)° éxer ovvieleotéc 1,3,3,1, dnladn tove
ap1Buods e 4" yparyuie.

Aoknon 4

H moporovew 1010tnta. 16y0el yio. 10 OVATTOYUO OTO1000NTOTE 0VVauns tov (a+p). Ag
vroloyicovue Tovg ouvteleatéc Tov avartiyuatos (o + B)*.

(a+ B) =1o* + yo* B +yo’ % + CoB® +18°
(o+B)°= 1

(a+B)'= 1x+1P X=;_
(a+B)*= 1a®+20B +1B7
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(a+B)°=1a°+3a’B + 3B +18° | C=;

ATtravrnon
X=4
Y=6
Z=4

Aoknon 5

Av vrobBéoovue ot1 ta 2 pblo Eyovv TV id1a mBavoTnTa KaTa T YEVVHOH EVOS Ta1dL0D Va
vroloyiatovy o1 mbovotnteg va yevvnBovv 0 ayopia, 1 ayopi, 2 ayopio ko1 3 ayopia o€
01K0YEVELQ IOV EYEl 4 Ta1dIa.

H mbovotnta P(0) oe o oikoyévelo ue 4 mouoid ppioketar ue tm ponbeio te Pouoirng
Kpnvne:

0 ayopro. P(0)=1/16

1 ayopr P(1)=4/16

2 ayopro. P(2)=6/16

3 ayopio. P(3)=4/16

4 oyopro. P(4)=1/16

Aoknon 6
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Xpnoworoiwvras m Pouaikn kpnvy vo vmoioyiotel n mlavotnto vo. Exel pio. tpiueing
OLKOYEVELQ,

1°: 1ayopt  P(1)=;
2°: 3 ayépia P(3)=;
ATtravrnon
P(1)=3/8

P2)=1/8

Aoknon 7

Me TOo00S 01090pPETIKODS TPOTOVS UTOPEL Vo. EUPOVIaTODY okplfas 4 Kepalés yia 4
plyerg evog vouiouorog, 1o tny exilvon e GoKNONS VO YPHOIUOTOIGETE TO TPLYWVO TOD
Pascal.

e
Ca}

| (o) 3
w 1|
-

Atravrnon

Ot tpomot eivai 4.

Aoknon 8

Xpnoworoiwvrag v 3" oeipd omd kodmes TS pwUGIKNS KpHVHS VO, DTOAOYICETE UETG OO
3 avappiyeis evog vouiouotog tig mbavoryres P(0), P(1), P(2), P(3)

PO)=;
P(l)=;
P2)=;
P(3)=;

ATtravrnon
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P0)=1/8, P(1)=3/8, P(2)=3/8, P(3)=1/8

Aoknon 9
Ag Bswpriooups OTI TTEPICTPEPOUPE TOV TPOXH Tou vai -0x1 5 @opéc. H 5" aeipd atd Tig KoUTreg

NG PWHAIKAS KPAVNS i N 5" og1pd aTTé To Tpiywvo Tou Pascal divouv w¢ duvatd 32 dIaQopeTIKA
atmroTeAéoUATA:

N/ 0

Bpeirte tqv mbavotnto yia kabe evoeyousvo
1. 2 popég vau P2)=;

2. 4 popég vou P4)=;

3. 5 popég vau P)=;

Yrodeiln:
5Toeipd. 5 meprotpogéc 1/32, 5/32, 10/32, 10/32, 5/32, 1/32

Atravrnon

P(2)=10/32, P(4)=4/32, P(5)=5/32

Aoknon 10

2 {10 TPATOVAO HIGES KAPTES EIVOL KOKKIVES KO 01 DITOAOITES eival padpes. Kofooue v
pamovia 4 popéc kai amd to piywvo tov Pascal yio v 4" ceipd winpopopoduacte ot
vmapyovv 16 mbova  amoteléouota yio. to. 4 «xoyiuoton. Naoo vmoloyiorodv o1
mbavotnteg P(0), P(2), P(3).

Yrooeiln

Av oynuaticovue to tpiywvo tov Pascal uéypt v 5" aeipd Oa dodue ot n 5" oeipd. eivau:
1510 10 51

Atravrnon
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P(0)=1/16, P(2)=6/16, P(3)=4/16

6.7 Iowotyreg Tov Tprywvov tov Pascal

Ag dodue uepixés amo tg moAlég 1010tnTeg Tov Tprywvov tov Pascal. To dbpoioua twv

op1Bucrv oe kabe ypouun eivor
viootii¢ ypouunc eivor 2

1=2°

1+1=2"
1+2+1=27
1+3+3+1=2°
1+4+6+4+1=2*

oo ue pio. ovvoun tov 2. o v axpifeio 1o aOpoioua e

H mpocOson twv apiBuwmv tov tprymvov Omws OEiyvel 10 TOPOKAT® GYHuo. OIVEL TV
axolovBia op1Bucwv 1,1,2,3,5,8,13,21,34,55, ... yvwori ue 1o ovoua oxolovbio Fibonacci.

—
—

[

on

R R OOR XX

x>

T
L )

AOEN
e
iy

H axolovOio Fibonacci eivou:

1,1,2,3,5,8,13,21,34,55....
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7 "Epoopn Evotnra.

ZTATIZTIKH

1.1 Iotopixy Avadpouij.

Amies uoppég Lrotiotikng Eyxovv ypnoipuomolfel amo wold waiia. Or Bafviovior to 3000
Y. XPHOUOTOLODGOY HIKPO, TAOKIOLO. Y10, VO, KOTOYPAWODY EITE AYPOTIKES TOPAYWYES, EITE
eumopixés  ovvallayés. Ilopouoies KoToypopss ovoppiockovior emions otny  opyoio.
Aiyvrro, kor oty Kiva to 2000 my. O opyaior Eiinves oielnyayov omoypopés mov
XpHoipomoovvIay yia. popoloyio. amd 1o 594 wy. Kara v oidpkelo tov uecaiwva,
yopilovue ETIONS OPKETES OTOYPOPES TOV EYIVAY OTO O10pOpo. TPoowmo. To yeyovog
Ouw¢ wov émaile Poaiko poro Yo, TV OVATTOCH THS OTOTIOTIKHG, HTOV 1] KOPOAGLOKPOTIKY
avartoén e Ayyriag arov 18-19 aiwvo. Yrnpye n mectikn aveykn yio tyy acporion twv
Thoiwv mov épepvav umoyopika kai Gllo. gumopeduoto. and tig Ivoies. o twv
VTOAOYIOUO TV oopoliotpwy ypnoyoroinOnke Pefoiwg ko n mbovotnta kai n
2rotiotiky. Awo v aAAn uepid arouo. owws o1 Dioep, Ipoov, ko dllot Exailav kdpio
poio atnv avamroén e Lrationixng. H etquoloyio e Aééng Lrotiotikn mpoépyetor amo
v lotiviky Aéén “status” mov mov exppaler kipia v kpotiky elovoia. H Xrotiotikn
Ao1ov oy mavrote fonlog Tov «KPATOvGH.

7.2 Eicaywyn

270 KeQPOAQLO ODTO EMIOIOKETOL IO, OCUOTHUOTIKY — EICOYMYN TOL pobntH oc
pooikés  évvoies e 2romiorikng. Eivor amé olovg mopadekto ot m onuepivi
KOIVOVIKY TPOYUOTIKOTHTO. ONGITEL 01 QWOTEAECUOTIKOL TOAITEG VO, UTOPOVY V.
EPUNVEDODY  OTATIOTIKG  OEOOUEVAL

llollés @opés  Oélovue va Pydlovus ovumepdouoto yio o UEYAAN  OUBOO.
oToU®WY 1 ovTIKEWEVWY. Avii  vo  ueAetnoovus  0lOKAnpn TV Opdoq,  TOV
TAnOoouo  omws  Aéue, mwov glvar  O0boKoAO 1 00ODVATO Kai KOpPImG
OVTIOIKOVOUIKO, UTOPOVUE VO, CETOOOVUE  EVA. UIKPO  OVTITPOCWTEVTIKO UEPOS  TOD
TAnOoouod  onloon  évo.  deiyua. Emeion  to  detyuo  Exer Anelel e
OVTITPOCWTEVTIKO  TPOTO, TOTE  TO. OCOUTEPOOUOTA TOL  ECAYOVUE QMO TO
oelyuo, yevikebovior yiow O0Aov tov TAROLOUO.

H cooywyn wor n  ueléty ¢ Pacikns  opoloyiag  yivetar  péow
TOPOOEIYUCTWYV VIO  TH — KOADTEPH — KATOVONGH TV PadIKOV EVWoimv — THS
2TOTIOTIKNG OO  UIKPOOS UOONTEG.
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1.3 Taéwvouwvrag Agdouéva .

Moapdadeiypa

Mio. Bioteyvio evoiropépetar va. kotookevaoer 1000 (evydpia momovtoia. [looa {evydpia
OUWS TPETEL VO. KOTOOKEDOTEL A0 KaBe voouepo wate vo, tovinBodv ola, Eivar pavepo
ot n oevBovon mopoywyns e Proteyvias Oa mpémel va yvawpilel 10 TOGOGTO TWV
ovOpomwv mov Popody évo. ovykekpiuEvo  vovuepo. Eival ouwg advvaro va eCetioel
O0Aov tov TAnBvouo yio vo uaber to voduepo tovg. EmiAéyer Loimov toyoio 50 droua koi
KOTOYPAPEL TO. VOOUEPO. TV TOTOVTALOV T0VS. Eme1on ta  drouoa emiléyOnkav ue toyaio
pomo, Gewpodue OTL TO OElyUO. OVTO EIVAL OVTITPOTOTEVTIKO KOI ETXOUEVOS TO, TOGOTTA,
TV avlOpOTwV TOL  POpPovlV Ta  O1GPOPO. VOOUEPQ, Exovy aviavokloobel uéoo. oto

O€lyuo.  Hog.

No to._amoteléouota tov  dglyuaroc:

Ap1Ouog Ap10uog
TOTOVTOWV ‘ ,
avlparwv
37 1
40 2
41 3
39 4
5

O tpomog mov TWOPOVCIGLETOL 1 TANPOPOPIG. OTOV TOPOTAVE® TIVOKO OV EVVOEL
mv eCaywyn ovurepooudtwv. I'ia 10 Adyo avto eivor avaykn To 0E0OUEVA OTOV
mivako, vo. mopovalactody ue TETOL0 TPOTO, OOTE TO. WOGOOTA  TWV  OovOpOTWV
OV POPOVY KAT010 GVYKEKPIUEVO  VODUEPO VO. EIVOL  POVEPC.
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Novuepo Ap10uog
Tamovtaly | {Evyav
38 2

39 4

40 10

41 15

42

43

44 4

Eto1  ovurepaivovue:

2 grovg 50 @opovv 38 vovuepo
4 otovg 50 @opovv 39 vovuepo

10 orovg 50 @opovv 40 voduepo
15 orovg 50 @opovv 41 vodugpo
9 otovg 50 @opodv 42 voduepo
6 otovg 50 @opodv 43  vodugpo
4 otovg 50 @opodv 44  voduepo

Me v idio. avaioyio Aoimov, n Proteyvia umopei vo. wapdyel to. VTOONUATA THG,
&yovrag ueyoreg mBOovoTnteg, vo. uny  UEIVOLY omovinTa.

Mapdadeiypa

Mo, aAdn Proteyvio mopayel otpatiwtikés otolés. llpémer Lomov vo. yvwpilel mwg
KOUOIVETOL TO DWoS TV atpatiotov. 11a 10 okomd avto amevfovetor o Evo, KEVIPO
VEooUALEKTWV Kai (NTa TAnpopopics. O allwuotikos vanpecias Oivel TNV KOTAOTOOH TWV
100 mpotwv opatiTdv.

2rponiooteg | Ywog
1% 1,65
2% 1,67
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3*
4%

Eneion n orevbvven mopaywyng dvokoiedetar va fydler ovurepaouoto. oog {Nto. vo.
OUOOOTOLNGETE TOV TIVOKO, OG ECHG:

1looo1 opatiates eivou uetalo (1,55-1,60), (1,60-1,65), (1,65-1,70), (1,65-1,70),
(1,70-1,75), (1,75-1,80), (1,85-1,90) Kou 6001 EKTOS ADTOV TWV OLAGTHUOTDOV;

Yyog Ap1Ouog
OTPOTIVTOV

1,55-1,60 5

1,60-1,65 15
1,65-1,70 15
1,70-1,75 20
1,75-1,80 25
1,80-1,85 15
1,85-1,90 5

OPIZMOX

Amo 0. TOPOOElYUOTO. TOV UEYPL TOPO. ELOGUE VIVETOL POVEPO OTL EYOVUE TN
ovvoToTNTO. VO ECETALOVUE KO VO UEAETAUE TO. GTOLYEIO. EVOS TVVOAOD WG TPOS KATO10
OVYKEKPIUEVO YOPOKTHPLOTIKO TOVS 1] UL LOIOTHTA TOVG, OTTWS TO VOUUEPO TV TOTOVTTIOV
1 YnQilel KAwo10g, T1 VYOS EXEL, K.A.T.

To yopaxtnpiotiko ovTo § N 1OI0THTE. VT EIVal  HIG  TOYAI0 UETAPINTH

Ta oJe OJedouéva eivar oty ovoia tués mov maipver n  Toyolo  upetofinty
oot.

Acknon 1

270 TOPOOETYPUOTO, TTOV ELOOWUE TIO TAV®, TOI0 OO TO. YOPOKTHPLOTIKG. 1 TIS I0OLOTHTES EIVaL
01 TOYIES UETOPINTES, ZOUTANPOOTE TO CWTTO.

Toiés and T mapokdtw eival ToyoieS UETOPANTES:
To dyog twv opatiwTdy,

ToMEA: MIOM, TMHMA MAGHMATIKQN, MNMANEMNIZTHMIO MATPQN 78
Mpog €ykpion



22/04/02 Eyxeipidio Maénrn, 1.3 MPQTEAZ

O ap1Budg twv oTpoaTiOTOV 0T0 JElyUL,
O op16uos twv fevyov;

To voouepo twv Tamovtoldv,

Atravrnon

o) To dwoc twv opatiwtv NAL

p) O apiBuos twv otpatiotdyv oo oeiyua OXI
y) OXI

0) NAI

1.4 Awaypauuazo.

EIKONOI'PAMMATA- PABAOI'PAMMATA - KYKAIKA AIAI'PAMMATA -
XPONOI'PAMMATA

Onwg  €ldoue mo wovw 0 TPOTOS  TOPOLOIOCNS TV  OTOTIOTIKOV
O0EOOUEVYV  ExEl  TEPAOTIO.  ONUOOIA, aPOD 1  TANPOQPOpPIa. WOV  OVAODETOL  UETQ.
amd to. ogdouéva  eCaptdtor ombé TOV TPOmO WO TO. Wopovaiaiovue. O Ypapikog
TPOTOS  TOPOVOIACHS TV  OTATIOTIKOV — 0E00UEVOY  EIval  omovoaiog, Yioti 1
oxetiky  wAnpopopia.  ovlioufdveton  eokolo.  amo  to udt. Or  uéBodoi
TOPOVOIAOHS TV OTOTIOTIKOV O0E00UEVOV — AEYETOL KOI TEPIYPOPIKY 2TOTIOTIKT.

2y ovvéyero Oa acyoinbovue e s Paoikés ue@odovg ypapikng mopovoiaons — Twv
OTATIOTIKOV  OE0OUEVMDIV.

Yropyovv molloi tpomor  mapovaioons Twv dedouEv.

Ag 0odue uepikad wopooeryuoTo.

Mapdadeiypa: KukAiké Aldypappa

2y mepintwon tv EQvikov exloywv omy Ellddo tov 2000 eiyoue to €lng
omoteAéouaTo:

O Happo 2
g i
. |_ O FSpps S
= RN =Th o ol
0O MEukd
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Mapdadeiypa: Eikovoypappa

H xvrcdopopio twv avtoxiviitwv arnd to 1992 uéypi to 1995 nrav:

To 1992 xvxiopopnoov 150.000
To 1993 kvxiopopnaov 80.000
To 1994 xvxiopopnooy 90.000
To 1995 kvxiopopnaoy 100.000

Mapdadeiypa: Xpovoypapua

MPOTEAX

THoparxolovBovue, Kataypopovue Kol OVOTapPIGTODUE TIG YEVVHOEIS GTHV TOAN TOD

Aypwviov amo to 1900 éwg to 1999

Aoknon 1

o) Iloig umopodue vo 0VoUsGoovUE TO TOPOTAVD OLOYPOUUO,
) Loio ypovoloyio yevwwnOnkoy ta Liyotepa woioia,

1920 1930 1940 1960 1980

y) Ioio ypovoloyio yevwwnOnkav to. mepioootepo,

1920 1960 1980 1999

0) Ilooa waioio. yevwnbnrow to:

1930 1950 1980 1960 1900

&) Toti vouiete ot to 1940 eiyoue peyoin ueiwon yevwneewv,

Atravrnon

a) To mopomava diaypoyuo. T 0VOUGLODUE  XPOVOYPOLYLLO.

p) Onws  poivetar amdé 1o dcypouuo. to 1940.

y) To. mepioootepa 10 1999.

0) Orws  paivetar oo 10 draypouuo to 1930 yevwnOnrav 640

1950 50
1951 70
1952 80
1953 20
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g) Aot to 1940 vyivovtav moieuog kou o avipikds winBoouos Eieime  oto
Sovvo.

Aoknon 2
Mio. oudoo. umdoketr wétvye o’évo aywve 15 folés mov divovv amd Eva
mwovro, 30 Jdimovta. ko1 16 tpimovra.

No. KoTOOKEVAoETE TO  QVTIOTOLYO KUKAIKO  O1G)POLUAL.

Atrdavrnon

15 povomovteg. 2to kvkAiko dypoupo.  aveloyel  15/123*360= 44
30*%2=60. 2710 kvkAiko Odiaypoupe  avoloyei  60/123*360 =175
16*3=48 210 xvkliko odypopuo avotoyei  48/123*360 = 141

Apa  t0 KUKAIKO Olaypopyo. givai:

75 Amoypaopn — Atouo — IlinBvcuos — Lvyvornto.

OPIZMOX

Blémovue ot ue ) uéypt twpa eCétoon twv aToLyEiwV VOGS GVVOAOD ExEl TPOKDYEL
éva minbog mAnpogpopidv N petpnocwv, mwov Yy va. odiomoinfodv, mpémer va
rapovoiacfodv katdlinlo. Me t oviloyy, emelepyacio ko1 v gloywyn
ODUTEPOCUCTOV — OO  TETOIES TANPOYOPIES 1 UETPHOEIS — OOYOAEITOL EVOS KAGOOG
twv MaOnuatikwv mov Aéyetar  LTATIETIKH

Ag emotpéyovue ato mopdoEryua TS floteyviag mamovTal®Vy Kol ag vrobéoovue Ot i
Proteyvio. nleie va karaokevooer 1000 (evydpra mamovtoio yio. tovg 1000 xatoikovg
evog ywp1od. llpémer Loimov vo, yvapilel Tt VOOUEPO TaTOVTOl POPaEl KoOEVAS oo TODS
KOTOIKOVS TOV YWp100.

OPIZMOX

Av e&étale, yio 1o oKomo avTo 0l0v T0v TANBVOUO TOV YWPLoD, ToTE ot Excave
amoypapm.

Ouwg avto eivai TpoxTike SOOKOAO KOl OVTIOIKOVOUIKO.
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I avto emiAéyer  koatdlinia  éva uépog tov mAnBvouov, onloon 50 droua, o
omoio @povtiovue va  Eval  AVTIAPOGCOTEVTIKG, VO OVIOVOKAGL oniadn ta
TPOYUOTIKG. —~ TOOOOTG TV — ovOpomwy  Tov  Qopovy  €Vo.  GUYKEKPLUEVO
VOOLEPO.

Moapadeiypa

Koxkivo
Ilpdoivo

Kitpivo

Mrie 12
Aorpo 16
Moadpo 28

Ta otatiotika  ovumepdouota mov Qo eCayBodv am’ ovtd TO Jelyuo  givar owOTa
Kol yi0. 0Ao 1oV mAnBvouo;

Amrdvrnon

Oy 01011 t0 Octyuo. dev eivar  aVTITPOCOTEVTIKO.

2y Proteyvia eiyoue tov - wivaka.
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Novuepo Ap16uog
ramovtoiwv | {evyov
38 2
39 4
40 10
41 15
42
43
44
OPIZMOX

Eyxeipidio Maénrn, 1.3

MPOTEAX

O api6uog 2 koleitar eoyvoTnTa Tov apibuodv (oniaon g toyaios uetofintig) 38, o

op10uog 4 tov ap1Buod 39, k.A..

Or opiBuoi 38,39, ....... 44 elvar oty ovoia TIUES TG OVTIOTOLYNG  TUYALOS
HeTafinTig.

Mapdadeiypa

Toieg eivar o1 ovyvoTnTeS TV OPIOUDY ;

40 41 42 43

Atravrnon

H ovyvotyra tov 40 eivau
41
42
43

10
15

Avto Ouwg mov evoiopéper TV Proteyvia, Ogv givar 01 GUYVOTHTEG  TWV
010QpO0pWV  VOOUEPWY TOATOVTOIVV, O0AAL TO TOGOGTO TV avOpOTWY TOL

POPOVY KOTOI0 GOYKEKPLUEVO VODUEPO.

H rmopaywyn s proteyvias Oa mpémer vo oaxolovbel ta idio. mwOGOOTC.

H évvoia tov mocootod ovuminter pue v €vvoia THS OGYETIKNG OUYVOTHTOG.
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1.6 2vyvornta, Lyetiky ovyvornta

Mapdadeiypa

1looo0 eivou To dbpoiaua 0wV TV GUYVOTHTWY TOD

70V OEIYUATOS POPOVY VOUUEPO 38

Atravrnon

To dBpoioua eivor 50

To TOC00TO

OPIZMOX

Avto 10 Aéue exetikng coyvotyta t0v apifuod 38.

Moapdadeiypa

eivar 2/50 = 0,04

2OUTANPAOCTE TOV DTOAOITO  TOPOTOVW  TIVOKGQ

Atravrnon
X N 2xetikn
ovyYVOTNTO,
38 0.04
39 0,08
40 10 0,2
41 15 0,3
42 0,18
43 0,12
44 0,08
50

Orwg  pAémovue

MPOTEAX

raporavo rwivako, 11060 moc00to

N oxetikny ovoyvotnTa. oG TWNG Eivor  €vog  aplfuog uetolo
Unogv kou éva, t0 O GOpoicuo. TWV GYETIKOV oUYVOTHTWV givar 1.
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Moapdadeiypa

H oyetikn ovyvotnta eivou ueyalvtepn e povadag
11600 aBpoioo. EYovv o1 GYETIKES TVYVOTHTES,
Atravrtnon

H oyetikn ovyvotnta eivou uikpotepn s Hoveoog

Oleg o1 oyetikés ovyvotnres Eyovv abpoioua 1.

1.7 Ilolvywvo coyvoTiT®Vv, O10YPopUd COYVOTHTOV

Ag mapovue Evo opboywvio adothua alovaov kou ag folovue atov aéova Oy Tig TIHES THS
UETOPANTHS IOV OElyVEL TO VODUEPO TV TOTOVTOIWY Kol a0 aéovo. Oy Tig cYVOTHTES
Tovg. EV ovveyeio evavovus TS KOPLPES.

OPIZMOX

Avty n teblaouévny ypouun kaleitar  TOAVY@VO GOYVOTHTOV v To. e0BDYpoLyo.
TUNUOTO, TOD TOPIGTAVOVY TIG TETOYUEVES, OLAYPAUUA. COYVOTHTOV

1.8 Ackijoels ya to oniti

1. 2e éva youvacio towv lopowv vanpetodv o1 elng kobnyntég.

@1L0A0y0¢, uoOnuoTiKog,  PloAdyos,  YOUVAGTHG, YOAAMK®V,  QUOIKOG, (PLAOA0YOG,
youvaotng, OGeoloyog, ayylikawv, pualnuotik@v,  YouvaotHs, @IA0A0Y0S, HOVOIKOG,
PLOIKOG, PLAOL0YOG, PIAOLOYOG, YaAlKWY, YoAlik®V, Pil0A0yog, Be0ldyog, pvaiKkig.

No. kotooKkevaoeTe TIVAKO OGUYVOTHTOV KOL GYETIKOV GUYVOTHTOV TOD TPOCWTIKOD
tov ['ovuvaaoiov.

2. O1 18 opades s B’ Ebvikng onuciwoov uio Kvpiaxn to mwopoxdto
EpuaTa.

Na xavete mivako ovyYVOTHTWV KOl TIVOKO GCYETIKOV GUYXVOTHTWV.
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3. O mivokas Topovoidlel THYV TOPOYOYH EVOS EPYOTTOTIOD TOPAYDYNS
mleopacewv koatd v mevioetioo 1990-1995.

Erog Ap10uog
OVOKEDOV
1990 | 65000
1991 70000
1992 75000
1993 | 50000
1994 | 80000
1995 | 60000

Na mopovoidoete T TOPOYYH TOL EPYOCTATIOD 0OE POPOOYPoUIe. KOl  TO
TOADYWVO  GYETIKWOV OUYVOTHTMV.

4. Or 30 ovmédinior o0 Moabnuatikod Tunuotos Eyovv TISC TOPOKAT® NAIKIES
oe &m.

35 46 36 47 47 45 40 38 39 26 29 33 34 45 42
7 28 29 37 33 44 35 37 37 56 61 29 29 44 43

N o opodomomoete TS TOPOTHPHOEIS O KAGOEIS TOL 10100 TAGTOVS, VO KAVETE
TIVOKO,  GUYVOTHTOV KOl  GYETIKOV GUYVOTHTWV KOI KOTOTLY VO, KOVETE TO
OVTIOTOLYO 10TOYPOUUG. KoL  TO TOADYWVO  GUYVOTHTWV.

5. 2e éva ayove okomofoing mhpav uépos 20 OKOTEVTEG WOL OHUEIWOAV TIG
elng  emtoyieg:

147 156 144 195 168 185 166 148 174 175
186 166 143 192 163 174 155 150 177 161

Na ouodomomjoete TS TOPOTHPNOEIS KOL VO KOVETE TIVOKO, OUYVOTHTWV KOI
OYETIKOV — OUYVOTHTOV  KoODS Kol 10 10TOYpOuuo. KOl TO  TOADYWVO
oVYVOTHTWV.

6. 2e éva  kvxkhiko  oidypouue.  mopovaidlovior  ta unviaio &Coda  piog
owkoyévelag mov avépyovior o 280000 opoyués. Noo  Ppeite  mooo Codedet
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N OIKOYEVEIQ, Yl QPOVTIOTHpPLA, OV 1  Yovio TOv  KOKAIKOD — TOuéq
f , 0
ppovtiotipio. €ivor 120

7) O1 mapoxarw opiuoi avumpocwnebovy 10 TAROog TV emPormdv mwov
umopel va  uetopéper kabéva  omo 20 avtoxivro.

4 56645 4456
445455 6645

a) No Kotookevdoete mivoka Ue TIG OUYVOTHTEG KOI CYETIKEG OUYVOTHTEG.

p) Na Ppeite 10 m0000TO TWV QUTOKIVATOV TOD OEIYUATOS WOV UTOPEL Vo
UETOPEPEL.

1) ovAdyiotov 5 emifidres
1) 10 WoAL 4 emifareg

u) 4 n 5 empares.

8) Na ovuminpwbei o mivaxas mov TOPOLOIGLEL TOVS OVECETOOTEOVS UAONTES
me A" taéns evog Avkeiov.

MobOnuaza 2oyvotnto. v | Zyetikn ovyvotnto,

Apyaia 6
Elinvika,
Néa 5
Elinvika,

Ayylixa

MoaOnuorixa
Dvoikn 10 25

Xnueia

9) Xpnowonoiwviag 10 0c00UEVA TOV TOPAKGT® TIVAKO VO KOTOOKEDGOETE
XPOVOYpOUO. TOD Vo OElyvel TNV €CEMEN TS  EYKANUOTIKOTHTOS OmO  TO
1992 éw¢g 10 1999.
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Etog 2oyvotnto
1992 27

1993 35

1994 29

1995 29

1996 45

1997 208

1998 101

1999 110

lloieg 100€1c mopotnpeite oTO  YPOVOYPOLLA,

8 'Oyoon Evotnra

AOPOIZTIKH ZYXNOTHTA

8.1 Eicaywyi.

2y evotnra.  ovty  Ba  emiyeipnoovue  pio  fabuaio  gloikeiwon TV
nobntov pe g e10ikotepes ueBooovs  kor Evvoies TG ATOTIOTIKHG.

ISlaitepa Ba emkevTpwBoOUPE OTn OuykpOTNON NG  €vvolag ™G aBpoIoTIKAG
ouxvoTnTag.

8.2 A@poieTiky Lvyvotnyto.

2rov mivaxa g froteyviog mov gldous otV TPONYOVUEVH — EVOTNTA, OploauE TN
OVYVOTNTO, KO TH GYETIKH GUYVOTHTO.

X % 2NETIKN
oV VOTHTO.

38 2 0.04
39 4 0,08
40 10 0.2
41 15 0,3
42 9 1,8
43 6 1,2
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4

0,08

50

1

Orav opwg Oélovue va fyalovue ovYKEVIPWTIKG ATOTEAETLUOTA, TI KAVODUE,

Mapdadeiypa

MPOTEAX

11loc0o1 avBpwmor popovv momovtota Ews 40 vodugpo arov mapomdve mivako.,

Atravrnon
2+4+10=16
X v 2yetikn Abpoiotikn
oVYVOTHTO, avYVOTNTO,
38 0.04
39 0.08
40 10 0.2 16
41 15 0.3
42 0.18
43 0.12
44 0.08
50 1
OPIZMOX

O ap1Buog 16 kaleiton  alpoietiky coyvotyta oto 40

Moapdadeiypa

2ourinpaate tov vworoimo wivaxo. AOpoiatikay Loyvotntwy

Atravrnon
X v 2yetikn ABpoiotikn
ovYVOTHTO, avyVoTNTO.
38 0.04 2
39 4 0.08 6
40 10 0.2 16
41 15 0.3 31
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42 9 0.18 40

43 6 0.12 46

44 4 0.08 50
50 1

8.3 Zyetikny LvyvoTnto.

Mapdadeiypa
11600 eni 1015 eKkatod (%) popodv uéypt to vovuepo 40;

11600 mooooto emi 1015 % @opodv mamodtaio uEypr 40 voduepo, apod orovg 50 popodv
uovo 16;

Atravrnon

32%n 0,32.

O ap1Buog avtog koleitar oyetiky afpoiotiky ovyvoTHTO,
Mapdadeiypa

ZUPTTANPWOTE TOV UTTOAOITTO TTIVOKO Twv ABPOICTIKWV ZXETIKWY ZUXVOTATWYV

Atravrnon
X | v 2yetikng ABOporcTiki 2yetikng
ovyvoTnTa ovyvoTnTa ABporcTiki
2oyvotyra
38| 2 0.04 2 0.04
39| 4 0.08 6 0.12
40 | 10 0.2 16 0.32
41 | 15 0.3 31 0.62
42 | 9 0.18 40 0.8
43 | 6 0.12 46 0.92
4 | 4 0.08 50 1
50 1
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Moapdadeiypa

T1 mapatnpeite yio 1i¢ OpPOIOTIKES TOYVOTNTES THS UIKPOTEPNS KO THG UEYOLDTEPNS TYUNG,

Atravrnon

H juxportepn civou ion pue t oyetikn ovoyvotnto koi n  ueyoivtepn ue to 1.

Ag emoTpéyonue aTny 10TOPLO. LE TOVS OTPOTIVOTES KL TH PLOTEYVIO. TOV PAPEL TIC POPUES
TOUG KOI OTOV OYETIKO TIVOKQ.

Yyog Ap16udg 2xetikn Abpoiotikn 2yenikn

OTPOTIOTWV | OUYVOTNTO. | CGUYVOTHTA aBpoiotikn

ovYVOTHTO,
1,55-1,60 5
1,60-1,65 15
1,65-1,70 15
1,70-1,75 20
1,75-1,80 25
1,80-1,85 15
1,85-1,90 5

Aoknon 1

2OUTANPATTE TIG KEVES OTHAES TOV  TOPATAV®D TIVOKO,

Atravrnon
Yyog Ap16uog 2yetikn ABpoiotixn 2yetikn
OTPOTIVTOV | OVYVOTHTO. | CUYVOTHTO! alpoiotikn
ovyYVOTNTO,
1,55-1,60 5 0,5 5 05
1,60-1,65 15 0,15 20 0,20
1,65-1,70 15 0,15 35 0,35
1,70-1,75 20 0,2 55 0,55
1,75-1,80 25 0,25 80 0,8
1,80-1,85 15 0,15 95 0,95
1,85-1,90 5 0,5 100 1
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Aoknon 2

To dbpoioua olwv TV 06poloTIK®OV GOYVOTHTWY (€T TOIS €KOTO) TV TYUMDV
g uetofintng eivar ico ue I.

P 4

ATtravrnon
2WwaoTo
Moapdadeiypa

ATo OV TOPOTAV® GOUTANPOUEVO  TIVaKe. TV afpoioTiK®Y GOYVOTHTWY  THG
KOpTEAQS  6-7 KOTOOKEDAOTE LUOVOL GOG TO Olaypouua. Ev ooveyeia evaote Tig
KOPUPES TOV OLOYPOUUOTOS

Atravrnon

To molvywvo Abpoiotikawv Lvyvotntwy

03 =
025
02

015
01 <

005+

= T ¥

ey
38 39 40 41 42 43 44 X

OPIZMOZ

Tnv molvywvikny ypouun mov cynuotiCetor Ty ovoudlovue morvywvo abpoicTiKkdy
oVYVOTTWV

8.4 Acokxnoeig

1. 2¢ OAa ta  mponyodueva TOPOOEIYUOTO. VO KOVETE 0  moAbywvo
00po1oTIKOV  GUYVOTHTOV.

2. Me poon 1o ovvolika — omoteAéouota twv  ekioywv 2000 yia  ta  KOuuoTo
va.  Ppeite v oyetikn ovyvotnta. koi v alpoictiky ovyvotnta.  yio.  kobe
KO
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3. a) Av o1 abpoiotikés ovyvotnTES TV TIUOV Y1, Y2 €vor 30 kor 55 tote N
oVYVOTNTO. THG  TUUHG........... eivou 25.

p) Av o1 abpoiotikés ovyVOTHTES TV TIUDV X1, X2 eivar  givar 39 ko
69 ovtioctoryo T0TE N OLYVOTHTO. THG TIUNGS X2 EIVOL

4. Orov piyvooue tpio (Gpio 10 aGBpoiouc tovg umopel  va  givor omo 3
wuéxpr 18. O mopatnpnoeis  ociyvovv ta.  abpoiouata  amd t0 pillo TV
10V (opLav.

5 4 9 11 17 5 6 18 11 12 12 13 14

9 16 12 10 5 3 4 5 12 17 13 18 9
15 11 12 13 14 4 5 6 9 8 7 11 12 10
Na to ouodomomjoete oe 6 KAdoeEIS.

No. oourinpwbei o mivoxas ue TS ovyvoTnteg kol TS  aOpoioTIKES OVUYVOTHTES.

5. Na ppeite v abpoiotikyy  ovyvotnto. koi ) oYetiky  afpoioTiky - ovYVOTHTO.
Kol 10 TOADYWVO  GUYVOTHTIWYV OT0  TOPCOEIYUO. UE TO  OTOTEAEGUOTO. TV
extoywv tov 1996.

6. 2e 0AeC TIC OQOKNOEIS THS  TPONYOVUEVHS — Topoypapov 7  va  Ppeite v
obpoiotiky  ovyvotyTo. KO TN OYeTiky  alpoloTiky  GLYVOTHTO. KOl TO TOADYWVO
OUYVOTHTWV OOV  UTOPEITE.

7. Na ovurminpwoete tov wivako wov avapépetor  oe kamolo. uetopfintny X.

Merofinty X | 2oyvotyro, | Zyetikn Abpoictikn | ABpoiotikn
2oyvotnto. | auyvoTnTo. OYETIKN
avyvoTnTO.
X1 100
X2 0,5
X3 250 0,5

8. H uerafinty X moipver Tg¢ TIUES Y1, X2 ,)X3

ue y1< y2 <y3 .Or ovtiotoryeg abpoiotikés ovyvotnteg  eivai
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N1=30, No =70 , N3=120. Tote n oyetkn ooyvotnto. s TIUNHS X1

Eivau.

A:30% B :60% I:90% A4:25% E:50%.

9) O Tmopoxdtw  mVokaS — TOPOVOICLEL ov  opifud  dwuotiov TV
OloUEPIoUGTOV  uias  Tolvkatoikiog. Apod ocouminpwoete tov  wivaka Vo, ppeite
o) mooa diauepiopoto  Eyovv  Ayotepe.  omo 4 owudtio. B) mwooo  Eyovv
ovAdyiotov 4 dwuatio y) mooo. Exovv 10 WOAD 2 Jdwudtia.

Awudrio Awouepiopazo | AGpoiotikn
ovyVoTHTO.
1 2
2 4
3 13
4
5 4
6 2
35

10) 2ty  mepintwon TOCOTIKWOV UETOPANTOV — EKTOG ORO TIS  OUYVOTHTES V| KOl
fi  ypnoworoiodvior  ovviibwg o1 Aeyoueves ............. Kol oL ...

o1 omoies  ekppalovv  t0 THHog  kar  TO  WOGOOTO ovtiotoyo TV
TOPOTNPHOEWY  TOL &Elval  MIKPOTEPES N 10EC THS TIUNS )i,
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9 ®YAAA EPTAXIAX

9.1 DYAAO EPIAXIAY 1

Oépa 1
a) Pixvoupue éva vopiopa 3 gopég. O delyuaTikog xwpog Q civai:
A Q={K}
B. Q={KK,KI KT}
I Q={KKK,KKI ,KIT,FKK,ITK,I'TT,FKIMKIK}

B) H diadikacia evdg TTEIPAUATOG TUXNG UTTOPET va eTTavaAn@Bei pe TIG idleg ouvOrikeg 60€eg
QOPEG BENOUIE.

=] A
y) EAéyxoupe diadoxikd BiBAia péxpl va Ppouue éva KakoTuTTwpEVo(K) 1 dUo owoTd
TUTTWHEVA(Z). O delyuaTIkKdG XWPOG TOU TTEIPAUATOG gival:

A O={KKKZ)
B. Q={K,z5}
M. Q={K3K,x3}
A O={KK,53}

Ofpa 2

Mia &iokoypa@ikry eTaipia eAéyxel Ta CD 10U Trapdyel. O éAeyxog oTtapatrd o6tav BpeBolv 2
eAatTwpaTika CD 6tav €xouv ehexBei 4 CD. Na BpeBouv:

a) o delypaTIKdG XWPOG Kal Ta eVOEXOUEVA.

B) TO evdeXOUEVO: "aKpIBWG 2 eAaTTwuaTikd CD".

Oépa 3

Na avaépete 4 TeipdpaTa TUXNG.

Oépa 4

Avogépate TTapadeiyyaTa SEIYUOTIKWY XWPWV atrd e@nuePIOES, TTEPIOBIKA, TNAEOPAOTEIS 1} aTTO TO
d1adikTUO.

AtmravTthoeig
1 oa) r
B) z
Y) r

2. a) Q={KKKK, KKKE, KKEK, KKEE, KEKK, KEKE,KEE, EKKK, EKKE,EKE, EE}
B) B={KKEE, KEKE, EKKE, KEE, EKE, EE}
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9.2 ®YAAO EPI'AXIAY 2

Oépa 1
) Ta v mBavoétnta P(A) 1oxUer:
A. 1<P(A)<2
B. P(A)>1
r. P(A)<O
A. kavéva aTmod Ta TTponyoulEva.
) O 1pooBeTikdg vOpog Twv TMOavoTATWY E€ival:
A. P(AnB)=P(A)+P(B)
B. P(AUB)=P(A)+P(B)
. P(AUB)=P(A)+P(B)- P(AnB)
A. P(AB)=P(A)+P(B)
[lI) Av A kai B gival evdexopeva Tou idlou deiyuaTikou Xwpou, TéTe IoXUEI N aviooTNTA.
2P(ANB)<P(A)+P(B)
1 Al
V) Av A kai B gival evdexopeva evog delypatikol xwpou Q kai P(A)=P(B) 161e A=B.

:] AL

Ofpa 2

Mia kAnpwTida tepIExel Toug apiBuoug atrd 1o 1 péxpl 1o 10. MNaipvoupye oTn TUXN éva apiBud.
Na Bpeite TiI¢ MBavOTNTEG TWV evdexopévwy  ={apiBudg dpTtiogt kal A= {apiBu6G PIKPOTEPOG
até 10 4}.

Oépa 3

H mBavétnta va KpuoAoyAooupe Tnv dvoign cival TPITTAGOIa atrd TOU va PN KPUOAOYNOOULE.
Na BpeBei n mBavoTNTa VA KPUOAOYOOULE.

Ofpa 4

Méte n évvola Tng MiBavéTnTag epavioBbnke atnv loTopia kai Trola N €¢eAIEA TNG.

AtmravTthoeig
1. 1) A
1)) r

1) s

V) A

2. P(N=1/2
P(A)=3/10
3. P(A)=3/4
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9.3 DYAAO EPI'AXIAY 3

Oépa 1
I. TMola ammod Ta TTapakdTw evoexOueva gival aveEdptnTa.

a. K« ’Eva dropo eivar paviwdng TmoéTNG»
A «Eva drtopo Ba mpoofAnBei amd acBéveia Tou UTTATOG.»

B. E «To amoéyeupa Ba mdw otnv ABAva»
Z «H ekkAnoia Tou XwploUu eival PEYAAn»

Y. H«Exw TOAG xpruata oARuepar
© «Ba mdw oTo Mouceio T Kuplaki»

II. AvT cival evdexouevo Tou deryparikou xwpou Q 1ote P(I1/Q)=

a. 2

B. P(N

y. 1/P(I)

5. (P(N)Y
Ofpa 2

Av P(AnB) =0,18 ka1 P(B)=0,3 kai P(A)=0,6 va Bpeite Tnv P(A/B) ka1 Tnv P(B/A).

Ofépa 3
Oewpolpe Ta evdexOuEVa
A. « évag 0dnydg dikukAou dev opoulce KPAVOS VW odnyouoe.»
B. «£évag 0dnyog TpaupatioTnke o€ Tpoxaio aruxnua»
Na ypdyete pe Adyia TIG TTAPAKATW TOAVOTNTEG.
) P(A/B)
i) P(B/A)

Oépa 4

Mepiypdywte pe €va dikdG cag Trapddeiyua TNy évvola Tng deopeupévng MiBavétnrag. Av ¢
MTTOPEITE Va BPeiTe OKEPTEITE Eva AUTOKIVNTO PE NAIOPO®H).

AtmravThoeig

1. 1) B
1) B

2. P(A/B)= P(A~B)/ P(B )=0,18/0,3 =0,6
P(B/A)= P(A~B)/P(A) =0,18/0,6 = 0,3
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9.4 DYAAO EPI'AXIAY 4

Oépa 1

MPOTEAX

) Ze éva kageveio taiCetal éva Traixvidl pge (apia wg €€AG: 0 KAPETCNG TTANPWVEI OTOV
Taixtn 160a XIAIdpiKa 6ca n évdeign Tou CapioU TTou pixvel o Taixtng. oo 10
AVAPEVOPEVO KEPDOG TOU KAYETLN;

II) Z71o meipapa TG avdppiwng evog kEpUaTog 2 @opég N Mabnuatiki EATTida ivai:

A. 4000
B. 3000
. 3500
A. 6000
A 2
B. 3
r 1
A O
Ofpa 2

2’ éva Traiyvidl évag Taiktng pixvel éva ¢dpl. O aikTng Kepdicel 20 dpaxy. edv £pBel 2, 40 dpaxy.
eav €pBel 4, xavel 30 dpaxuég eav £pBel 6 Kal ouTe KePDIZel oUTe xdvel av £€pBel GANog apiBudg.
Méoeg dpaxuég avapéveral va KepBIoel o’éva TTaIXVidl;

Oépa 3

2’ éva Aaxvo utrdpyouv 200 BpaBeia (KEPdN) Twv 5 xINIGdwyv dpaxuwy, 20 BpaBeia Twv 25
XINadwyv dpaxuwyv kar 5 Bpafeia Twv 100 xIMddwv dpaxuwv. Edv mpodkeiTal va poipacTouv
10000 Aaxvoi, TT600 TTPETTEl VA TTANPWOEI KAVEIS yia €va Aaxvo;

Oépa 4

MpootaBrioete pdvol oag va AITIOAOYACETE yIaTi n €vvola Tnv oTroia dlatrpayuateUsTal TO
Ke@aAaio 5 Aéyetal MaBnuartik EATTida.

AtravTioeig
1.1
1))
2. 5
3. 0,2
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95 DYAAO EPI'AXIAY 5

Oépa 1

O TPOXOZ THZ TYXHZ

oxi

NAI

I.) A Bewprjooupe OTI TIEPIOTPEPOUPE TOV TPOXO TOou VaI-0x1 5 @opéc. H 5" ogipd atré TIg
KOUTTEG TNG PWHAIKAGS KpAvng 1 n 5" ogipd atmod To Tpiywvo Tou Pascal divouv wg méavd
32 JI0QOPETIKA aTTOTEAEOUATA

1/32, 5/32, 10/32, 10/32, 5/32, 1/32

Bpeite Tnv mBavoTnTa Tou evdexouévou: "2 @opEg val”

A. 10/32

B. 5/32

r. 6/32

A O

II) ZTov mapatrdvw TpoxO TUXNG 4 @opég "val"

A. 4/32

B. 5/32

r. 6/32

A O

Oépa 2

>xedidoTe pia Pwpaikh Kprivn Kal UTTOAOYIOTE TOUG OUVTEAEDTEG TOU AVOTITUYUOTOG

(a+B)*
(a+B)’

Moloug dANoug TPOTTOUG PTTOPEITE VO BPEITE YIA VA UTTOAOYIOETE TIG TTAPATTAVW OUVAUEIG;

Oépa 3

2xed1daTe OIKA OOG OXNMOTO AV UTTOPEITE KAl €EAYETE aAvAAOYya CUPTTEPAOUOTA PE QUTA TOU
KegpaAaiou 4.

Oépa 4

MpooBéoTe TOUG aPIBUOUG KABE ypauung oTo Tpiywvo Pascal. AlakpiveTe KATToId KAVOVIKOTNTA,
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Oépa 5

Ti TTapaTnpEiTe yia Toug apiBuouc Trou Bpiokovral otn 3" diaywvio;

Atravthoeig

1 1)

Il
2. 146,41

B
B

Eyxeipidio Maénrn, 1.3

5. Eival Tpiywvikoi apiBuoi.

9.6 DPYAAO EPI'AXIAY 6

Oépa 1

MPOTEAX

1) H petapAnTA X 1aipvel TIG TIUEG X1,X2 ,X3 ME OXETIKEG auxvoTnTeg f3, f1, fo avrioToixa. Av
f1:2f2 Kal f3:40% TOTE f1:

A.

B
r
A
E

10%
60%
35%
70%
20%

) Na oupTTAnpwoete Ta OToIXEid TTOU AEiTouv OO TOV TTOPAKATW TTHVOKA KOl VO

OXeDIAOETE TO TTOAUYWVO GUXVOTATWV.

AMOTEAEEMATA TEAIKQN EZETASEQN - TA=H B" - TMHMA 3°

AtroteAéopara MaBnTtég %
ApioTa 2

MoAU KaAd 9

KaAd 14

Métpia 25
ATtToppittTeTal

>UvoAo: 35
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Ofpa 2

To TTapakdTw didypauua TaploTavel TIG TTPOTIUACEIS 270 avdpwyv TTPog 3 dIAQOPETIKE aUTOKi-
vnta. Av 3x+yw=150 16T€ va Bpeite TO TTOCOCTO TWv avOPWYV TTOU TIPOTINA KaBéva ammd Ta
QUTOKIVNTA KOl VO KOTOOKEUAOETE PABOOYPAUA CUXVOTHTWY.

FIAT OPEL

BMW

Oépa 3

O T1apakdTw Tivakag TTapouciddel TNV TTapaywyr evog epyooTadiou TTapaywyng TNAEOpAoEwWY
Katd tTnv mrevraeTia 1990-1995. MNMapouoidoTe TNV TTapaywyr Tou epyocTtaciou oe papddypauua
Kal TO TTOAUYWVO OXETIKWY CUXVOTHATWV.

‘Etog Api1Bpé6g cuokeuwv
1990 65000
1991 70000
1992 75000
1993 50000
1994 80000
1995 60000

Ofpa 4

AnpioupynoTe eIKovodIaypAUPOTA TTOU VA AVOTTAPIOTOUV PETPNON AUTOKIVATWY, {WwV, TNAEopd-
OEWV K.A.TT. o€ OIKA oag Trapadeiyuara.

Oépa 5

AvaypdyTte 600 I0TOPIKA OTOIXEIO PTTOPEITE va BPEiTe yia TN ZTATIOTIKY). Na QEPETE E€IKOVES Kal
TTivakeg atmmd e@nuepideg, ammd To Internet, atrd TTEPIOBIKA TTOU va €XOUV OXEON PE TTpoBARuata
2TATIOTIKAG.

Oépa 6

Anuioupyriote 8iIkd cag TpofBAfuata PBpiokovrag Trapadciypata ammd T Cwr, dnAadni atrd
eKAOYEG, @ApUAKA, BNUOOKOTTAOEIG K.ATT.

Oépa 7

2xed1daTe Povol aag oTov UttoAoyioTh paBdoypdupara, mTodIayPAuPaTa Kal 0TI GAAO UTTOPEITE,
TTapPéVa aTTd TA TTAPATTAVW TTPORANMATA.
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Mpog €ykpion



