Ocwpia MOavoTNTwV Kal ZTATIOTIK

AIOAOKWV: ETtapeveovoac AlopavTOTIOVAOC
ETukoivwvia:  epdiaman@ee.duth.gr
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Aoknoelc Epmtedwong 1°° Mabnpotoc

1. 'Eva KOUTI TIEPIEXEL Mial povpn, pia AoTipn Kal hio KOKKIVN a@aipa. ETiAéyouue tuxaia Vo o@aipeg, yia — ia,
XWPIC ETTOVOTOTIONETNON KOl KATOYPAPOULUE TO XpWHa KABe oaipag TTou eayetal. Na Bpedei 0 delyuatoxwpog
TOU TTEIPAMATOC.

2. Pixvoupe d00 Capla Kal Kataypd@oupe To aBpoloua Twv oV0 PIPewV.

(o) Na BpeBei 0 delyuoToXwPOoC TOU TIEIPAUOTOC

Av A = {10 dBpolopa eival TipwTtoC apiBuoc} kal B = {to dBpolopa gival TTOAAATIAGCI0 ToU 5} va Bpebouv:
(i) Ta evdexopeva, AUB,A-B,ANB,B-A,AAB (i) O1 TuBavotnteg P(A), P(B)

(i) Av Ta A, B eival &Eva peta&L touc. (iv) Av ta A, B gival avegaptnta YeTagLd touc.

3. 'Evag KWOIKOC TPIWV WNEiwv aTTOTEAEITAI OTIO £Va KEQOAQIO YPAPUA (24 €TUAOYEC), Evav aplBuo (10 eTTIAOYECQ)
Kol évav €10IKO XapaKTrpa (8 ettiAoyEQ). (a) Na Bpebei 1o TTANBOC TWV KWAIKWVY TIOL UTIOPEL VA OXNUOATIGTOUV.
(B) Moia n TuBavotnTa avtog 0 KWAIKOC va MHN ttepidapBdvel To ypaupa “A”;

4. Zxnuati¢ovue Evav TeTpagi@io apiBuo pe ta Ynoia 0, 1, 2, 3, 4 xwpig ertavainyn. Na Bpebei n mBavotnta
QUTOC O apIBu6C va dlaipeital Pe to 2.

5. Pixvoupe éva {api 6 @opeg. Mola sival n TiiBavotnta va €pBouv 6 SIaQOoPETIKA VOUUEPA OTIC 6 PIYEIC;

6. Me TTO0€eC dUVOTEC EVOEKADEC UTTIOPEI VA KATEREI 0€ Evav aywva pia opada e 15 TaiKTEC,



AVOEIC doKNoewv Eumtedwonc 1°° Madnuaotoc

ATTOVTHOEIG
1. Q ={MA, MK, AK, AM, KA, KM}.

2.Q0={2,3,4,5,6,7,8,9, 10, 11, 12}, N(Q) = 11.

A = {10 dBpolopa sival TtpwToC apibuoct = {2, 3, 5, 7, 11}, N(A) = 5.

B = {to dBpoiopa cival ToAattAdaolo tou 5} = {5, 10}, N(B) = 2.

() AuB={2,3,5,7,10,11}, A-B={2, 3,7, 11}, AnB={5},B-A={10}

(i) P(A) = 5/11, P(B) = 2/11.
(i) A n B={5}# &, apa 1a A, B d¢ev eivai &va.
(iv) PAnB)=1/11#10/11 =P(A) - P(B), dpa 1ta A, B d¢ev gival avegdptnta.

3. (a) 24:10-8 = 1.920 dio@opeTiKoi KwAIKOI. () Kwdikoi xwpicg “A”: 23-10-8 = 1.840. MBavétnta P = 0,9583 = 95,8%.

4. ZUVOAIKEC O10TAEEIC 5 aplBuwy ava 4 ival 5-4-3-2 = 120. O aplBpoc¢ 1tov dlalpeital Pe 1o 2 oxnuatidetal o dVo oTAdIa.
>TO TIPWTO ETUIAEYETAI TO TEAELTAIO Yn@iov Tou aplBpoL PeTaéL Twv {0, 2, 4} (3 eTIIAOYEQ) Kal 0TO SEVTEPO TOTIOBETOLVTAI TA
LTIOAOITIO 4 PNn@ia oTI¢ LTTOAOITIEC 3 BETEIC YE 4-3-2 = 24 ETUIAOYEC. ZUVETIWC, Ol EVVOIKEC TIEPITITWOEIC Eival 24:3 = 72 KAl N
bavotnta va diaipeital Ye 1o 2 givan 72 / 120 = 0,6 = 60%.

5. Ta 6 dia@opetikd voLuepa eival ta {1, 2, 3, 4, 5, 6}. To TTANB0C TwV dlaTA&ewV TOLC gival 6! = 720 TIEPITITWOEIC, EVW TO
GUVOAO OAWV TWV BIAPOPETIKWY ££adwV eival 6° = 46.656. H iBavotnta eivail 1,54%.

6. (15 avd 11) = 15-14-13-12/(4-3-2-1) = 1.365



[leplexopeva 2% padnuotog

Al0TAEEIC (AOKNOEIQ).

> LUVOLAGHOI.

Agopevpévn MBavotnta.

AgopeLPEVN THBAVATNTO Kal AvEEAPTNTA EVOEXOMEVA.

TOT0C TOUL Bayes.

EvaioBnaia, €1I0IKOTNTA Kol GAAO HETPA a&loAoynong ditipng diadikaaoiag TtpoBAewNC.
O kavovacg Tov Bayes oe 6pou¢ evaioBnaoiag Kai EI0IKOTNTOC.

KapTtOAn AsItoupyikoO XapaktnploTikov déktn (ROC curve).
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['VWOTIKOI 0TOXOI 2°° noBnuatog

>T0 TEAOC AUTOU TOU YABrUaTog, O QOITNTNC TIPETIEL VA Eival o€ Ban :

Na dioxwpidel TIC Evvoleg dIATagn Kal ouvdLaouo Kal va gival ag BEan va LTTOAOYIEl TO TTIARB0C
AIATAEEWV KOl CUVOLACHWY OE ATIAA TIPOPANATA.

Na uTtoAoYilel OEOUEVUIEVEC TIIBOVOTNTEC YE XPHON TOU OPICHOV.

Na pTtopei va e@apuodel TOV VOUO NG OAIKNG TIIBavVOTNTAC.

Na pTtopei va e@apuolel Tov Kavova tou Bayes.

Na yvwpilel Baolkd petpa agloAoynong ditiung diadikaaoiog tpopAePnC.
Na KOTOVOEI TIC TIANPOPOPIEC TTOL TIEPIEXEI Yiat KAUTILAN ROC.



Kwdlkac R — Alataéelc P(n, r) (xwpig ertavadeon)

library(gtools)

n=>5
r=2
items = c(1:5)

res <- permutations(n=n, r=r, v=items)
print (paste0("Alata&eic P(", n, ", ",r,") (xwpic ertavabean): ", nrow(res)))
print (res)



Kwdlkac R — Alataéeic P(n, r) (pe ertavaBeon)

library(gtools)

n=>5
r=2
items = c(1:5)

res <- permutations(n=n, r=r, v=items, repeats.allowed=T)
print (paste0("Alatageic P(", n, ", ",r,") (e eTtavaBeon): ", nrow(res)))
print (res)



AloTtaéelc (0oKnNoeIQ)



AOKNOEIC OTIC OIOTAEEIC

1. Moia gival n TBavotnta, av diata&ouvpe Ta ypduuota ABFAEZHO otn ogipd, n didta&n mtou Ba
TIPOKUYIEL Va TIEPIEXEL TN cUPBoAoCEIPA ABT;
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AOKNOEIC OTIC OIOTAEEIC

2. Z€ €&vav aywva dPOUOL CUUUETEXOULV 8 dPOouEIC. O VIKNTAC TIAIpVEL XPUOO PETAAAIO, O OEVTEPOC
TIAIPVEL APYUPO LETAAAIO KOl O TPITOC XAAKIVO PETAAAIO. G001 dIAQOPETIKOI TPOTIOY ATIOVOUNC TWV
METOAAIWV LTTAPXOULV, AV PUTIOPOUV VA EPPAVICTOUV OAX TO dUVATA ATIOTEAECUOTA KAl OEV LTTAPXOULV
IOOTTOAIEC;

%

AANUTH



AOKNOEIC OTIC OIOTAEEIC

3. Mg TT000UC TPOTIOLE PTTOPOUVE VA ETUAEEOLUE TIPWTO, OEVTEPO KAl TPITO VIKNTI artd cuvoAo 100
(O10(POPETIKWV) ATOMUWV TIOV CUUPETEXOLV OE Evav dIOYWVIOUO;

AN



AOKNOEIC OTIC OIOTAEEIC

4. T TN dnuiovpyia “Aé€ewv” gival dlaBEaipa ta ypduuota A, B, I, A, E. Na Bpebei 10 TTANB0C:
(0) TWV JIAPOPETIKWV “AEEEWV” 5 YPAUUATWV.
(B) TV JIAPOPETIKWY “AEEEWV” 2 YPAUMATWY UE oTolxXEia amo ta A, B, I, A, E.

AN



AOKNOEIC OTIC OIOTAEEIC

5. Ta TN dnuiovpyia “AéEEwv” TTOPOVE VA XpnaoldoTioioovue ta A, B, I, A, E, Z, H.
(0) MAoeC dIAPOPETIKEC “AEEEIC” PE 3 YPAUMATO, XWPIC ETavainyn, yTtopoLy va dnuiovpynoouv;

(B) Mola gival n TuBavotnta pio T€tola “Aé€N” 3 YPAPUATWV:

(i) No pnv TtePIEXEl PWVNAEV.
(i) Na Ttepiexel 1o A.
(i) Na Ttepi€xel TouAdxiotov €va oo ta A ) B.

(y) Mola gival n TiuBavotnta pia tEtola “Aeé€n” 5 YPAUUATWVY:

(i) Na mtepiexel ta A, B di1adoxIKa.
(i) Na Ttepi€xel kai To A Kai 1o B.

YTO0€1En
(B) (ii) kau (iii): YrtoAoyiote tnv mBavOTNTO TOU CUUTIANPWUOTIKOV YEYOVOTOC.
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AOKNOEIC OTIC OIOTAEEIC

5. MNa tn dnuiovpyia “AeEEwV” UTTOPOLKE Va XpnaolyoToioovue Ta A, B, I', A E, Z, H.
(0) MAoeC DIAPOPETIKEC “AEEEIC” PE 3 YPAUMATO, XWPIC ETavainyn, JTtopoulv va onuiovpynoouv;
(B) Mola gival n TuBavotnta pio T€tola “Aé€N” 3 YPAPUATWV:
(i) No pnv TtePIEXEl PWVNAEV. wu)
(i) Na Ttepiexel 1o A.
(i) Na Ttepi€xel TouAdxiotov €va oo ta A ) B.
(y) Mola gival n TiuBavotnta pia tEtola “Aeé€n” 5 YPAUUATWVY: P( Ko A Yen 3) T 1"9( ey A’ o B) :

(i) Na mtepiexel ta A, B di1adoxIKa. 6’
(i) Na Ttepi€xel kai To A Kai 1o B. c S — :{~ ¥l %0
YTI63¢e1En ?6 'S‘q“? %t " b X

(B) (ii) }ﬁl (iii) YmoAoyiote tnv mBavOTNTO TOU CUUTIANPWHOTIKOU YEYOVOTOC.
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AOKNOEIC OTIC OIOTAEEIC

6. Ia N dnuiovpyia “Aé€ewv” unopouus VO XPNOIUOTIOINCOUME TA A,
(o) MAoeC dIAPOPETIKEC )\SESIQ He 4 ypaupaTa, e snava/\mpn MTTO
(B) Mola gival n TuBavotnta pio T€tola “AéEN” 4 YPAPUATWV:
(i) Not pnv TIepIEXel QuVIeV ( a) A
(i) Na Ttepiexel 1o A.
(i) Na Ttepi€xel TouAdxiotov €va oo ta A ) B. A
(iv) Na Ttepiexel akpiwg Eva amo ta A N B. —
(V) Na ttepiexel ta A, B d1adoxIKa.
(vi) Na Ttepiéxel 1o AB. £
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YTO0€1En
(B) (ii) kau (iii): YrtoAoyiote tnv mBavOTNTO TOU CUUTIANPWUOTIKOV YEYOVOTOC.

3 y
(8)6) PLigy i) = T—- HEXRT

UJ) P l)teﬂé)(tu A) = 4’PC“, A) z 1_ —6:— s 0’6010'-[

AANUTH



AOKNOEIC OTIC OIOTAEEIC

7. ZXnuatiouvpue Evav TeTpadn@lo apiBuo pe ta Pneia 0, 1, 2, 3, 5 xwpi¢ emavainyn. Na Bpebei n
TIBOVOTNTO AUTOC O APIBUOC va dlalpeital Ye 1o 5.

AANUTH



AOKNOEIC OTIC OIOTAEEIC

8. Na [peBei To TTANBOC TV “AEEEWV” TIOU UTTOPOVHE VA YPAWPOULUE PHE OAQ TA YPAUPOTO TNC AEENC

12, TJKH".
Yno§§ 0 Tt)\r]eoq TWV PETABECEWY N OVTIKEIMEVWVY TIOU ATTOTEAOLVTAL OTIO M OHAdEC K, Ko, ..., K oToIXEiwv (N =K, + K, + ... + K )
gival
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AOKNOEIC OTIC OIOTAEEIC

9. AéKa @OoITNTEC TOTTOBETOLVTAI OTN OEIPd. Mola gival N TIIBavoTNTa, o1 V0 VEOTEPOL Va gival dITIAN —

OITTAq;
Y116de1€n: YToAoyioTe 10 TTARB0C TwV SLVOTWV TOTIOBETHOEWVY TWV 2 VEOTEPWV OTIC 10 BETEIC Kal PETA YIa KABOE pia aTtd AUTEC TIC

TOTIOBETNOEIC, LTTOAOYIOTE TO TIANBOC TWV GLUVOLACHWV YIO TOUC LTIOAOITIOUC POITNTEC.

AANUTH



AOKNOEIC OTIC OIOTAEEIC

10. 'Exoupue 3 BIBAia, 1 ye PUTTAE, 1 e KOKKIVO Kal 1 pe TIPACIVO €EW@ULAAO Kal pia BIBAI0BNAKN ue 4
OIOPOPETIKA pA@Ia.

(a) Z& KABe pagl toTtoBeTOLVTAI 6oa BIBAIC BEAOLUE. Na BpeBEi To TTANBOC TWV JIAPOPETIKWVY
ToTto0eTocwv Twv 3 BIBAiwV ota 4 pdagia.

(B) Z& KGBe phgi pTtopEi va ToTtoBeTNOEl akpIBwC Eva BiBAIo. Na Bpebei To TTAB0¢ Twv
SIAPOPETIKWY TOTIOOETNOEWV TwV 3 BIBAiIwV ota 4 pdagia.

AANUTH



AOKNOEIC OTIC OIOTAEEIC

11. (o) Na Bpebei 1o TTARBOC TWV TPOTIWV HE TOUC OTI0IOLE PTTOPOUV VA pEivouy 5 dtoua os 5

MOVOKAIVO dWUATIO EVOC EEVODOXEIOU.
(B) Na BpeBei 10 TTANBOC TV TPOTIWV PE TOUC OTIOIOUC UTTOPOLV VO PEIVOLY 3 ATOPO 0€ 5 HOVOKAIVO

OWMATIO VO EEVODOXEIOU.

AN



AOKNOEIC OTIC OIOTAEEIC

12. ¢ pia kKAnpwTtida Bpiokovtal yéoa 10 ogaipidia apiBunuéva aro 1o 0 yeExpl 1o 9. Kabe
EBOOUAdA KANPWVETAL EVAC APIBUOC. MeTA aTtd KABE KANPWGN 10 €ayOuEVO a@AIPIdIo
ETTAVATOTIOBETEITAI OTNV KANPWTidA. Na LTIOAOYICOEI N THIBOVOTNTA OE TPEIC DINDOXIKEC KANPWOEIC, O
MEYAALTEPOC apIBPOC TToL Ba KANPwOEI va gival 1o 5.

AN



AOKNOEIC OTIC OIOTAEEIC

13. (i) Na Bpebei 1o TTAB0C TV “AEEEWV” TTIOL PTTOPOVUE VO YPAWOUE PE OAA TO YPAPMATA TNG
AEENC “©OITHTHX".

(i) Mooec amo avtég Eekivave pe “HH;

(i) Na BpeBei n ubavotnta pia AN va pnv &ekivael pe “HH”.

aAUTN



2 UVOLOOUOI



2 LVOLOOOI

OpIoHOG

ZuvoLaopOC (combination) TV n oToIXEiWV VO GUVOAOUL A avda k Adyetal KABe
LUTTOCUVVOAO ToL A pe k atoixeia. To TTANB0C TwV cLUVOLACHWY TWV N OTOIXEIWV ava K
oupBoAietal C(n, k).

Y1tevlouion: Z1oug ocuvduaouovg (combinations) n oeIPd TwWV CGTOIXEIWV dev €XEl anuaacia, o€ avtibeon Ye TIG
dlataéelc (permutation).

Z ) V(J\ [

Noapadeiypa 1 ¢
O1 cuvduaapoi Tov cuvoAou {a, B, y} ava dvo eivai ol €&€n¢: { {a, B}, {q, m v} }

- v -~ -

v
- —

[MapatnpoLue OTI £XEl 3 aTolxEia, dnAaodr ot C(3, 2) = 3. AuTO 10 TIArB0C¢ TIPOKUTITEL AV
OTO OUVOAO TwV 6 TIIBavVwV dIaTaéewv (3! = 6) TTapATNPI)OOVUE OTI KABE Hia ATIO AUTEC
eM@aviIeTal 2 popEC. 'ETal, dlaIpwvTac TO 6 PE TO 2 BPICKOUVE TO TIANBOC TWV
oUVOLACHWV Va gival 3.
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2 LVOLOOOI
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Moapadeiypa 2
O1 cuvdvaopoi Tou auvoAlou {a, B, y, 8} ava TPEIC ival ol €ENC:

-~ - -~

{{o, B, v}, {a, B, 6}, {a, y, 0}, {B, v, O} }.
MapatnpoLue OTI £XEl 4 aTolxEia, dnAadr ot C(4, 3) = 4.

xfe 1% NS
l"L"(L'Q |e l%
lolen > |

VA Tpia
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[MpAypaTtl, yio va UTTOAOYICOULHE TO TIANB0C TwV cuvdvaouwv Twv {a, B, Y, 0}
OPKEIL va LTTOAOYIOOULUE TIC TIBAVEC dIATAEEIC TOUC (4-3-2 = 24) Kal JETA va
TIAPATNPHOOLVME TIWC KABE pia attd auteg epgavidetal 6 = 3! popéc. ‘ETol, diaipwvtacg 1o
24 pe 10 6 Bpiokovpe TO TTANBOC TV CLVOVOCHWV Va Eival 4. Y €



2 UVOLOCOI (M)zécg )

ATIO TO TTAPABEIYUOTA YIVETAl CAPEC, OTI TO GOVOAO TWV CLUVOLUCTHWV (combinations)
nh oTOIXEIWV ava K, gival

n,k) n!

P( ! n
C(n,k) = = =
(n,k) k! kiin—k)! |k
i .o
OTIOU || | €IVOI O BIWVUUIKOG GUVTEAEDTNG TOU X* OTO avaTttuypa (1 + x)".
2 NUEIWOEIC

1. To cOpPoAo dlapadetal “n ava k.

K
2. O1r guvduaaopoi atn BiBAloypagia cupBoAidovtatkal "C, 1 C, 1 C",

L]
L & e
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T e e o e -
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2 UvOLOOOI ().

“I7 ) ()
Apoaotnplotnta
Na uTtoAoyIOTOUV 01 apIBuoi (7) ’ (;) (;) (g) TI TTAPATNPEITE;
!
3 +) 1)
XPAGIYECG IBIOTNTEC +] . }L - (5): —,ﬂ\: —=:
d by . .
N _ N _ ( (0] O!.(/qwo), 1 6,‘ C?"&‘)} .%’
0/ |n =U
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Kwdika¢ R — Zvuvdvaaopoi C(n, 1)

library(gtools)
n=>5
r=2
items = c(1:5)

res <- permutations(n=n, r=r, v=items)
print(paste0("Aatd&eic P(", n, ", ",r,") (xwpig ertavabeaon): ", nrow(res)))
print(res)

combs = combinations(n, r)
print(paste0("Zvvdvaopoi C(*, n, ", ",r,"): ", nrow(combs)))
print(combs)



AOCKNOEIC 0TOLC CLVOLACHOUC

1. 210 AOTTO ETUAEYOUPE 6 aplBpoLC aTto 49.
(a) M6oeCg dIaPOPETIKOI oLVOVOOHOI 6 APIBPWVY PUTTOPOLV VO GXNUOTIOTOVV;

Maidovpe pia otriAn 6 apiBpwv.
(B) Mola ival n TuBavotnTa va TIPOoRAEPOLUE TOUC 6 apIBUOLC TTOU Ba KANPWBOOLV;

(y) Moia gival n TuBavotnta va TIPoAEPOLUE TOLg 5 aplBuolg TTov Ba KANPwOoLv;
() Mola gival n TuBavotnTa va TIPoLBAEPOLHE TOUC 4 aplBpoVg TToL Ba KANPwOoLV;

() C(ua6)- (Zq) A A ueyeqy
6l-43l 6.sy3.qg -7

(6] TN R 1 XJ P(Sa \J - E'Cé ’S')C(qﬂj
Péip) C(49,6) ( t’) Ct4a,¢)




AOCKNOEIC 0TOLC CLVOLACHOUC

1. 210 AOTTO ETUAEYOUPE 6 aplBpoLC aTto 49.
(a) M6oeCg dIaPOPETIKOI oLVOVOOHOI 6 APIBPWVY PUTTOPOLV VO GXNUOTIOTOVV;

Maidovpe pia otriAn 6 apiBpwv.

(B) Mola ival n TuBavotnTa va TIPOoRAEPOLUE TOUC 6 apIBUOLC TTOU Ba KANPWBOOLV;
(y) Moia gival n TuBavotnta va TIPoAEPOLUE TOLg 5 aplBuolg TTov Ba KANPwOoLv;
() Mola gival n TuBavotnTa va TIPoLBAEPOLHE TOUC 4 aplBpoVg TToL Ba KANPwOoLV;

AOon
(a) YT1toAoyidoupe To TIANBOC Twv TIIBaVWV ££0dWV WC TOUC GLUVOLACHOLC 49 apIBuwV ava 6,
ONAadA:

| .48-47-46-45-
C(49,6)=(49>— 491 49-48-47-46-45 44:13.983.816

6] 61431 6-5-4-3-2-1

(B) Eival
P(“Kepdilw 10 AoTTO TTaidovtacg pia otAn”) =1/ 13.983.816 = 7,2-10°%,



AOCKNOEIC 0TOLC CLVOLACHOUC

(B) H owaotr TtpoAedn Twv 5 apiBuwy atto Toug 6 TToL KANPWVOVTAl UTIOPEL va BewpnOei pia
dladikaaia TTou VAOTIOIETOl G€ dVO BIAdOXIKA Bripata.

>T10 1° Brjua eTUAEYOVTAL O1 5 VIKNQOPOI apIBuoi aTtd Toug 6 TTou KANpwonkav pe C(6, 5) =6
JlAPOPETIKOVC TPOTIOUC. ‘

>T0 2° Briua eTUAEYETAI 0 1 aplBOC aTto TouC 43 (= 49 — 6) pe C(43, 1) = 43 TpOTIOVC.

Apa, vttdpxouv C(6, 5) - C(43, 1) = 258 1tiBavoi TpAOTIol va TIIACOLE “TTEVTAPI” 0TO AOTTO HE Mia
OTNAN.

H ruavotnta emituyiag givai

P(“Kepdidw mevtapt ato Adtro maidovtag pia otmAn”) = 258 / 13.983.816 = 1,8-10°.



AOCKNOEIC 0TOLC CLVOLACHOUC

(Y) H owotn tpofAeyn twv 4 aplBpwy attd Toug 6 TToL KANPWVOVTAl UTTOPE va BewpnBei pia
dladikaaia TTou VAOTIOIETOl G€ dVO BIAdOXIKA Bripata.

210 1° Brjpa eTUAEYovVTal Ol 4 VIKN@OPOL aplBuoi artd toug 6 TTou KANpwonkav pe C(6, 4) = 15
dlagopetikolC TpOTTIOLS. e T

>TO 2° Briua ETUAEYOVTAL Ol 2 YN VIKN@OPOoI1 apiBuoi atto toug 43 (= 49 — 6) e C(43, 2) = 903
TPOTIOUC.

Apa, uttdpxouv C(6, 4) - C(43, 2) = 13.545 tiBavoi TpOTIol va TIACOUE “TE0OAPI” OTO AOTTO UE Hia
OTNAN.

H rubavotnta ermituyxiog sivai

P(“Kepdilw tecadpl oto AOTTO TTaidovtac pio otnAn”) = 13.545 / 13.983.816 = 0,000968 = 0,1%.

- lnul.
(§) (]




AOCKNOEIC 0TOLC CLVOLACHOUC

2. ATTO OGS TIEVTE AVOPWV KAl TEOOAPWY YUVAIKWY TIPOKEITAI VO OXNUATIOTEI ETUTPOTIN YE TPIa
MEAN. Na vTtoAoYyIoTOLV :

a) O apIBPOC TV dIOPOPETIKWVY ETUTPOTIWV TIOL UTTOPOUV VO OXNUOTIOTOUV.

) O apIBPOC TWV ETUTPOTIWV PE EVO TOVAAXIOTOV PEAOC AVOPA KOl EVO TOUAQXIOTOV HEAOC YUVaiKA.

Sx A Uxl.

by
(9y. 9 Xer
(® ((93)=(7)- TR T -QY.

B) aA+lT o Ces3)- i)
|pqr ¢ C6N-CCAY)

RG>




AOCKNOEIC 0TOLC CLVOLACHOUC

2. ATTO OGS TIEVTE AVOPWV KAl TEOOAPWY YUVAIKWY TIPOKEITAI VO OXNUATIOTEI ETUTPOTIN YE TPIa
MEAN. Na vTtoAoYyIoTOLV :

a) O apIBPOC TV dIOPOPETIKWVY ETUTPOTIWV TIOL UTTOPOUV VO OXNUOTIOTOUV.

) O apIBPOC TWV ETUTPOTIWV PE EVO TOVAAXIOTOV PEAOC AVOPA KOl EVO TOUAQXIOTOV HEAOC YUVaiKA.

AOon
(0) ZTNV TIEPITITWON AUTr TO YUAO deV Ttailel POAO. YTToAoyioLpE TO TIANBOC TWV TIBAVWVY
ETUTPOTIWV WC TOUC oLVOLACHOUC 9 aVBPWTIWY ava 3, dNAadN:

(9} _ 9 9-8-7 _
C(9’3)_(3)_ 3061 321 oF
(B) O1 eTutpoTéEC PTTOPEL VA ival TN Hopen¢ (1A, 2IN) ) (2A, 1IN). H TIpwTn TEpITTTIwaon YTtopEi va

g -4 = 40 tporouc.

OULMPEl pe 5 -

g) = 30 tpdT1IOULC EVW 1 OEVTEPN HE

> UVOAIKQ, vTtapxouv 30 + 40 = 70 €TUTPOTIEC TIOL VA £XOLV TOLAAXIOTOV Evav Avopd Kal
TOLAQXIOTOV Mia yuvaika.



AOCKNOEIC 0TOLC CLVOLACHOUC

3. 2€ 100 KOpMATIO €VOC TIPOIOVTOC YVWPICOLUE OTI UTIAPXOULV 8 EAATTIWHATIKA. ETUAEYOLUE TLXAIO 5
aTto auTd. Mola N TIBavOTNTO VO LTIAPXOULV :
a) 3 aKPIBWC PN EAATTWUATIKA;

) 3 TOLAAXIOTOV I EANTTWUOTIKA; (q) P 63 ]6) - C ( q %, 3&62) %)
Ct10g <)




AOCKNOEIC 0TOLC CLVOLACHOUC

3. 2€ 100 KOpMATIO €VOC TIPOIOVTOC YVWPICOLUE OTI UTIAPXOULV 8 EAATTIWHATIKA. ETUAEYOLUE TLXAIO 5
aTt0 auTd. Mola N TeavoeTNTa Vo LTTAPXOULV :

a) 3 aKPIBWC PN EAATTWUATIKA;

) 3 TOLAAXIOTOV I EANTTWUOTIKA;

AOon

O1 TPOTIOI YE TOUC OTIOIOUC UTTOPOLV Va ETUIAEXBOLV Ta 5 Koppatia arto Ta 100 sival o€ TTANBOC:

100) _ 100! _ 100-99-98-97 - 96
5] 5195/ 5-4-3.2-1

(a) H guvolkr) Tiepitttwon gival Ta 3 atto ta 5 va €XouV TIPOEABEL ATIO Ta 92 PN EAATTWPATIKA Kal Td

UTTOAOITTIO 2 OTTO TA 5 va £X0UV TIPOEABEL OTTO TA 8 EAATTWHATIKA. OI TPOTIOI E TOLC OTIOIOLE PTTOPEI
Va YIVEL AUTH N ETUAOY Eival:

C(92,3)-C(8,2)=

C(100,5) = = 75.287.520.

92

- (g) = 3.516.240

>upTiepaivoupe, ot P(“3 akpIfwg pn eAattwpatika”) = 3.516.240 / 75.287.520 = 0,047 = 4,7%.



AOCKNOEIC 0TOLC CLVOLACHOUC

3. 2€ 100 KOpMATIO €VOC TIPOIOVTOC YVWPICOLUE OTI UTIAPXOULV 8 EAATTIWHATIKA. ETUAEYOLUE TLXAIO 5
aTt0 auTd. Mola N TeavoeTNTa Vo LTTAPXOULV :

a) 3 aKPIBWC PN EAATTWUATIKA;

B) 3 TOUAGXIOTOV PN EAATTOHOTIKE; = 3 K& Ll &« S‘K

AOon

(B) H euvoikn Ttepimttwon gival ta 3114 ) 5 arto ta 5 va €xouv TIPOEABEL ATIO Ta 92 PN EAATTWHOTIKA
Kol Tot LTTOAOITTA 2 1] 1 1} 0 a1to Ta 5 va €Xouv TIPOEABEL aTtO Ta 8 EAATTWHATIKA. OI TPOTIOI JE TOLG
OTTOIOUC UTTOPEL va Yivel auTr N TUIAOYN €ival:

C(92,3)-C(8, 2)+C(92,4)-C(8, 1) +C(92,5)-C(8, 0) = (92).(8) + (92).(8) 4 (92)-(3): 75.046.608.

3 1484 312 4 /\1 5
> UUTIEPAIVOULLE, OTI:

oy - v - e — - -— - -

Ukelk gk+0-E

P(“3 TOUAGXIOTOV PN EADTTWHOTIKG”) = 75.046.608 / 75.287.520 = 0,997 = 99,7%.



AOCKNOEIC 0TOLC CLVOLACHOUC

4. Na Bpebei n Tubavotnta otn pign 30 VOUICUATWY VO EUPAVIOTOUV 7 “YpAupaTa”.

FrrCrrre-k : C(39%)
C (30}
Pé}r): 3; L



AOCKNOEIC 0TOLC CLVOLACHOUC

4. Na BpeBei n Tubavotnta Gm piYn 30 VOUIoUATWY va EP@avIcToUV 7 “ypdauuata”.

- —_—
- ~— -

AOon
KaBe pia pign €xel dVo TIBAVA aTToTEAECHOTA. ETUTTIAEOV, KABE pia pign ival ave&dptntn amo Tig
UTTOAOITIEC. ZUUTIEPAIVOUUE OTI TO OUVOAO TV BIOPOPETIKWY 30-AdwV TIOL UTTOPEI va TIPOKVYOUV
givai

230=1.073.741.824

ATIO OUTEC, EVLVOIKEC TIEPITITWOEIC €ival O0EC €xouv 7 “I' Kal 23 “K”. AUTA PUTTOPEI va TIPOKOYOULV PE
C(30,7)= (370) = 2.035.800,

TPOTIOVC. ZUUTIEPAIVOUE, OTL:

P(“ep@avicovtal 7 ") = 2.035.800 / 1.073.741.824 = 0,0019 = 0,19%.



AOCKNOEIC 0TOLC CLVOLACHOUC

Me TTO00ULC TPOTIOVC PUTTOPEI Va ETUIAEXBEI opGda oKLTOAOBPOMIaC 4 aTOPwWY ATIO CUVOAO 6
0BANTWV;

(6] 61 .65
((GDL') ) (It): T ?Ig .'Xwefs vy nou(SL( f’d\o

yl.ay
. i “ q.en "“"@w "y&“\\w

\6: S Y L 6. S-U.7 :ZGO.:avmu‘x’U Péko " TlPa,

AANUTH



ACKNOEIG OTOLG CUVOUVOCHOUG

ova 2.
OAa Ta YEAN Hiog 5 - peEAOVC oIKoyEVEIOG aykaAldlovTal PETAED TouC. MNMOoeC aykKaAlEC Ba yivouv
OUVOAIKQ;

51 . c.y.
C(%2): —= vﬁq}i:m
%! .3 % 27

AN



AOCKNOEIC 0TOLC CLVOLACHOUC

‘Eva déua e 20 okANPOoULC dioKoUC TTOPEANPON aTTO KATACTNHUA NAEKTPOVIKWY UTTOAOYIOTWV.
Téooeplg aTtd TOLC dioKOoUC BPEBNKE va €ival EAATTWHATIKOL. 'Eva deiyua 2 dioKwv ETUAEYETOI
Tuxaia.

(a) Mg Tté00ULC TPOTTIOVC UTTOPEL VO AN@BEl To deiypa Twv 2 dioKwv;

(B) Mola gival N TIBAVOTNTA KAVEVAC OTIO TOUC OIOKOLC VA NV Eival EAATTWHATIKOC;,

@ (4) C(%0 ) =20 20~ VHO

(T

AN



AOCKNOEIC 0TOLC CLVOLACHOUC

Mio TiivaKida KUKAOQOPIOG OTTOTEAEITAL ATIO 3 KEPAAQiIO YpAUUOTO 0TN o€Ipd aTto 1o A, B, E, Z, H, |,
K,M, N, O, P, T, Y, X kal évav tetpafreio apiBuod ano ta Yneia 0, 1, 2, 3,4, 5, 6, 7, 8, 9.

(0) MAoeC dIAPOPETIKEC TTIIVAKIOEC UTTOPOUV VO KATOOKELOOTOUV;

(B) Mboeg armod avtég Ba avTIoToIXOLV O€ TIIVAKIdEC @caaalovikng (Eekivouv aTtd N).

(y) Mbéoeg arod autég Ba avtioTolxouv o€ TIIVAKIdEC =Avoncg (Eekivouv atto AH).

AANUTH



AOCKNOEIC 0TOLC CLVOLACHOUC

‘Evac HoBnNTAC TIPOKEITOL VO YiVEL CUVSPOUNTAC OF HIA I0TOOEAIDA, 0TO SIaSIKTVO, N OTIoIx TIAPEXE! €&
OTIOOTACEWC EKTIAIOEVAT. METAEL AAAWV Ba TIPETIEI VO ETUIAEEEL KOl EVaV KWOIKO TIPOCaacnC 0 0TIoiog
artoteAgital amo 10 xapaktpeg. O OXNUOTICPOC TOL KWAIKOU TIPETIEI VO CUVADEL E TIC TTIO KATW
TIPOJIAYPAPEC, :

O1 L0 TIPWTOI XOPOAKTHPEC TIPETIEL VA Eival oTtoladnTiote 2 AIAGOPETIKA ypaupota ort o 26 PiKpA
YPAUUATO TOL AOTIVIKOU OAQABNToU.

O1 eTIOEVOL 5 XOPAKTNPEC TIPETIEL VA aTtoTEAOLVTAL aTIO OAA Ta Yneia tov ocuvoiou A ={1,2,3,4,5}
LE OTTOI0ONTIOTE CEIPA.

Ol TPEIC TEAEUTAIOI XAPOKTAPEC TIPETIEL VA €ivVal OTT TOUC €ENRC 5 €IOIKOVC XAPAKTNPES : @ , #, %, %,
&. Ol €10IKOI aUTOi XaPOKTAPEC UTTOPOLV va eTTavaAapBdavovTal.

‘Eva tapddelypa Kwolkoo ival : bk52134@ @&.

a ) NMooou¢ dloEOPETIKOVE KWAIKOUC Ba UTTopOoLOE va OXNUATIOEL 0 JoBNTr¢ PE TIC TIAPATIAVQ
TIPOJIAYPAPEC;

) Mol n TuBavoTNTa AUTOC O POBNTHC VO ETUAEEEL VA KWOIKO YE TIPWTO YPAPMA TO M, TIPWTO Ynio 10 5
KOl TIPWTO €I0IKO XOPOKTNPA 10 @;

AANUTN



AOCKNOEIC 0TOLC CLVOLACHOUC

a ) NMooou¢ dloEOPETIKOVE KWAIKOUC Ba UTTopOoLOE va OXNUATIOEN 0 BNt PE TIC TIAPATIAV®L
TIPOJIAYPAPEC;

B ) Mola n TBavOTNTa AUTOC 0 HABNTAG VO ETIIAEEEI EVA KWOIKO PE TIPWTO YPAUMA TO M, TIPWTO Yn@io 10 5
KOl TIPWTO €I0IKO XOPOKTNPA T0 @;

AANUTH



AOCKNOEIC 0TOLC CLVOLACHOUC

Na arodeiéste v tavtoTnTa 2 n) =2("

. 2 2
(o) aAyeBpika =
(B) pe emixeipuata cLVOVACTIKNC,.

v . v _ @w), : r @w-l_l@m-:%’“]’ o 4
(@17 4 ("“)’%LC&“.&) R A

97 pido " - 9. v - - () b vt
; 9‘(?) . m); i By

+n?, n>2.




AOCKNOEIC 0TOLC CLVOLACHOUC

n
n

ni,(n
0/ 11

Y116d€1€n: XpnoIUOTIoIEIOTE TO S1VLPO TOoL NeUTwWV

+ ...+ ="

(o) Na artodei&ete ot

(B) Anoéslzrs oTl 10 n}\neoq rwv Unocuvo)\oov €VOC OUVOAOUL UE N aTolXEia gival 2",
Znueiwon: T 0 Bewpeit VOAO.

0 o> )6 G)6S Cled ()

[ a:-6=-1 : ZMZ(;)* *«TC: )

o IWHHINENEY

o



AOCKNOEIC 0TOLC CLVOLACHOUC

210 Ttanxvidl Bridge o kaBe Ttaiktng maipvel amo 13 xaptid.
(a) Mooeg duvateg 13AdeC LTTAPXOULV;

(B) Moia gival n TuBavoTNTa o€ VO CUVEXOUEVO TTAIXVIdIO EVAC TIAIKTNG VO TIAPEL
oKPIBwWC NV idla 13ada;

aAUTN



AGKIGH aVTIoTOIXIONC

Na avTioTolxioete Toug TUTIOUC UE TO TIPOBANUATO TWV OTIOIWV ATIOTEAOUV AUGT).

3° [MAB0¢ TOTIOBETNOEWV 3 dIOPOPETIKWVY TQAIPWY OE 5 dIAPOPETIKOUC KADOUC.
[MANB0C AEEEWV PE 3 DIAPOPETIKA Ypaupata artd to ouvoro {a, B, Y, o, €}

53 MANB0oC Ae€ewv pe 3 ypappota (0x1 KOT avaykn dI0@OPETIKA) aTIO T0 GUVOAO
{o,B,y, 0, €

P(5, 3) MANB0¢ duvaTwWVY LTTOGUVOAWVY TOL A, 61tou N(A) = 5-3.
MANB0¢ cuvaptriocwy aro 10 A oto B, omtou N(A) = 5 kail N(B) = 3.
253 " [1A|00C aTtEIKOVIoEWV aTIO TO A 0TO B, 0110U N(A) = 5 KOt N(B) = 3.

9% 3 9 %

—h




Aeopevpevn MBavotnta



[ 4
OplouocC
H muBavotnta va cupuBei to evdexopevo B yvwpidovtac ot Exel ouuBei 1o
gvoexouevo A aupBoAiletal e P(B | A) Ko?%ﬁzmmﬁwrsvn’

Tuéavotnta tov B dedopEvoL ToL

ATIO TOV OPIOUO TNC, N deapeLpEVN TuBavotntd P(B | A) PnAwvel TNV
TUOavoTNTA v cLBEI TO B av To 0UVOAO A BeepnBei we o

OEIYHOTOXWPOC OAWV TWV EPIKTWV EVOEXOHEVWV.




Aeopevpevn MBavotnta

Q

| @ A
A

AnB

ATIO TOV 0PIOHO TNC OECPELHEVNC TUBOVOTNTOC, LTTOAOYI(OUVE:

_N(BNA) N(BNA)/NQ) P(BNA)
PBIAI=—JAT = NAI/NQ) — PA)

S

el



Aeopevpevn MBavotnta

Q

Mapadciypo
[0 TO OEIYUOTOXWPO TOU OXNMATOC, N OECUEVEVN TIIBAVOTNTA TOL B

N(BNA) 3

’ ’ P(B|A)= = = gV ’
OEO0MEVOUL TOU A, €lval (B|A) N(A) g Evan OECUEVUEVN

TBovotnTa Tou A dedopévou Tou B, givat P(A | B) = N(I\AI‘(Q)B) = % = 0,5.

P - - e - g



Aeopevpevn MBavotnta

> uvoyilovtag,

— Aeopevpévn Tubavotnta P(B | A) ovouddetal n Tubavotnta va ouuBei 1o
EVOEXOUEVO B yvwpidovtac Oti Exel ouuBei T EVOEXOUEVO A.

— H deopevpévn TuiBavotnta vTtoAoyidETal WC:

P(BNA)
P(A)

aTtO TNV OTIoia TIPOKUTITEL IcodLvaua, P(B n A) = P(A) - P(B | A).

P(B|A) =

— davepaq,
P(B | A) # P(A | B).




Aeopevpevn MBavotnta

ATIO Tn oxéon P(B n A) = P(A) - P(B | A), ye avadpouiKO CLUAAOYIOLO,
BPICKOUHE TIWG YO OTIOIOONTIOTE EVOEXOUEVA A, A, ..., A 10XVEI

* P(A,nA)=PA) -PA,|A),

- -~ ~—— -
— - -
- e e e e
p—

« P(A, n(A,n A}) =P(A,nA) - P(A,|A,n A) =P(A)-PA,|A)-PA,|A nA),
... KOl YEVIKOTEPQ

* P(n A)=PA) -PAA) PA|ANA) ...-PA [A n..nANA)

neN 'n

P(81A) = '7”;8%)




PISNA) < P(B 14)-P1A) . ,
Aeopevpevn MBavotnta

ATIO Tn oxéon P(B n A)=P(B | A) - P(A) ouvayoups ot av I gival eva
EVOEXOUEVO HE YN PNOEVIKA TIIBAVOTNT, TOTE

PBnA|N=PB|ANT) -PA|T).

Hoxeon PB n AN =PB|AND)-PA|T), nsplypacpsl my napampncn
TIWC OTIOIOdNTTIOTE anore)\sopa meavomwc lOXVEL YIa mnv AVEL OPWV
THUBAVOTNTA, TIAPAPEVEL AANBEC AV OAO €aPTNOOLV ATIO KATIOIO YEYOVOC.

ATTO0EIEN

PBnANnl) P(Anl) P(BnAnT)
P(AnT)  P(r) ~—  P(I)

P(BI[AnT)-P(A|lN = =P(BnA|l

> nueiwon
H amédeign pmopei va yivel Kal aro Eva didypapua Venn.



AOKINOEIC 0TN OECUEVLUEVN TUIBAVOTNTO

1. Pixvoupe gva {apt Kat opi¢ovpe A = {10 aTtOTEAEOHA ival ApTIog apiBuoc} Kat B = {10
QTIOTEAEOMO €ival peyaAlTEPO 1) ioo Tou 5}. Na Bpebei n P(B | A).

A:feyel  B:foel  ANB={c¢T

F(Bna) .
P(#)

P(BIA) =

4

\GAs (
3 -
0 3



AOKINOEIC 0TN OECUEVLUEVN TUIBAVOTNTO

2. Pixvoupe éva apt kal opidouvpe A = {aptiog apiBuoc}, B = {rtepittog apibpog} kai I =
{4 11 6}. Na Bpebolv o1 P(B | A) kat P(A | TN).

Azii,q,e& B=11,3,¢¢ =1u¢] , KnAzd,AnrziqM:r

Plgn) : ""3”4), 0.0 fuir): 2400 P

——

1 .
2 P(r) P(r)



s e
AOKINOEIC 0TN OECUEVLUEVN TUIBAVOTNTO

3. Z€ TpeIC piYeIC vopiopaTog BynKe dVO QOPEC “T pApuaTa”. BPEITE TNV dECUEVHEVN
Teavotnta va Bynke otnv oevtePN pikn “Ipapuota”.

P(%’: pim [ / mg 3 iy §yw ‘ir): PR T v 4T v 3 pgd

PEr oy 3 i)
3 <. e . _ %
APG(«' J@N “ -‘—-—*@L'QWJ(Z%P«Q/?.
.na()w. _':-[ v: A [ S _Q 3‘”\8




AOKINOEIC 0TN OECUEVLUEVN TUIBAVOTNTO

4. Y& 7 KAPTEC €ival ypappEva Ta ypauuoata « A, A, O, O, O, T, T». ApoU TIC
OVOKOTEWPOUUE DIOAEYOLHE TUXAIO TIEVTE Kal TIC BAlovpe ot o€lpd. Bpeite Tnv
meavotnta va oxnuatiodei n Aéén AOTTO.

YTodelEn: P(n__ A)=P(A) - P(A,|A) - P(A,|AA) - ... - P(A |A ...AA)

Tt 1

P(A{Oq T ‘—):l'ox) ~ P(AJ'PCO%MJ*P“; 1,05)

P(Ty[0,0,7,)
o P(OG | MO, T,) -

2 1

-
LY

/
Y% ¢ x Coc

aAUTN



AOKINOEIC 0TN OECUEVLUEVN TUIBAVOTNTO

5. To 51% TwV KATOIKWV HIOC OLUYKEKPILEVNC TIEPIOXNC Eival avopeg (Kal To 49%
YUVAIKEC). ATIO TIPONYOVPEVN EPELVA YVWPICOVUE OTI TO 4,2% TWV KATOIKWY aUTAC TNC
TIEPIOXNC TIACXEL ATIO axpwuaToWia. ETtiong arno tnv idla Epevva yvwpilouvpe ot 4%
TWV KATOIKWV TNC TIEPIOXNC AVTAC Eival AVOPEC TIOL TIACXOLV OTIO aXPwWHOTOYIa.

(a) G)smpouus Ta EVOEXOUEVA X = {10 ATOHO TIAOXEI ATIO aXpwpatoyia} Kal
A {to atopo cival avdpac}. Na Bpeite TI¢ TBavotnteg PATREBFPA—~-BI—
P(x) | gA) PANX)

(B) Av em)\sEoups TuXaia Eva ATOPOo ATIO AUTH TNV TIEPIOXT] Kal Eival avépac TIold €ival N
TUOOVOTNTA VA TIACXEL ATIO aXpwPaToYia.

PP =061, P(D)=049  P(x)-0049 PANX)<0,0Y

A) = P(Yﬂﬁr) goy 4 .
(&) P(/X, ) PA) 0,51 /5_1 -0,0}¢




AOKINOEIC 0TN OECUEVLUEVN TUIBAVOTNTO

5. To 51% TwV KATOIKWV HIOC OLUYKEKPILEVNC TIEPIOXNC Eival avopeg (Kal To 49%
YUVAIKEC). ATIO TIPONYOVPEVN EPELVA YVWPICOVUE OTI TO 4,2% TWV KATOIKWY aUTAC TNC
TIEPIOXNC TIACXEL ATIO axpwuaToWia. ETtiong arno tnv idla Epevva yvwpilouvpe ot 4%
TWV KATOIKWV TNC TIEPIOXNC AVTAC Eival AVOPEC TIOL TIACXOLV OTIO aXPwWHOTOYIa.

(0) @ewpoLpEe Ta evdeXOpEVA A = {TO ATOUO TIACXEL ATIO aXpwHOTOYia} Kal
B = {10 atopo eival avdpac}. Na Bpeite ti¢ ubBavotnteg P(A), P(B), P(A n B).

(B) Av eTUAEEOLE TLUXOIO EVO ATOMO OTIO AUTH) TNV TIEPIOXT) KAl €ival Avdpag, TIoId €ival N
TIBAVOTNTA VO TIACXEL OTTO axpwaToyia.

AOon
(a) P(A) = 0,042, P(B) = 0,51, P(A n B) =0,04.

B)PA|B)=P(ANnB)/PB)=0,04/0,51=0,078 = 7,8%.



AOKINOEIC 0TN OECUEVLUEVN TUIBAVOTNTO

6. [Na ta evdexopeva A, B, I Tou diaypapuatog, yvwpilovpue ot P(A — (BUIN)) = 0,4,
P("-A)=0,25,P(B)=0,15, P(A n ) = 0,05.

Na BpeBolv ol TIBavOoTNTEC
(@) P(A), P(I), P((AUT))

(B) P(A|B), P(B|A), P('|A), P(A|T).



AOKINOEIC 0TN OECUEVLUEVN TUIBAVOTNTO

AOon

(@) P(A) = 0,4 + 0,15 + 0,05 = 0,6
P(N = 0,25 + 0,05 = 0,3
P(AUT))=1-PAUT)

=1-0,85
= 0,15.

(B) P(A|B)=P(A n B)/P(B)=0,15/0,15 = 1.
P(B|A)=P(B n A)/P(A) =0,15/0,6 = 0,25.
P(T | A) =P(T n A)/P(A) =0,05/0,6 = 0,083.
P(A| N =P(AnT)/P(I)=0,05/0,3=0,167.



Aeopevpuevn MOavotnta kat Aveéaptnoia
P~ 2w

M'vowpiloupe 0TI dVO YEyovOTa OVOoPalovTal aVEEAPTNTA OV AA)
P(B n A) = P(B) - P(A).

H aveéaptnaoia dV0 yEYovOTwY EKPPALETAI KOl UE OPOLE OECUEVUEVNC
TIOavVOTNTAC OTIWC OEIXVEL N TIOPAKATW TIPOTACN.

Mpotaon
Ta yeyovota A kat B gival aveEaptnta av kai povo av P(B | A) = P(B).

—

ATtO0¢€IENn
MNpaypatl, aro m oxeon oplopoL P(B n A) = P(A) - P(B | A) Ttaipvoupe
P(B) - P(A)=P(A) - P(B|A)n P(B|A)=P(B).



AveépTNTa VS =eva evdexopeva (updated)

AVECAPTNTA EVOEXOHEVU =EVO EVOEXOMEVO

P(A n B)=P(A) - P(B) P(AnB)=0

P(A U B)=P(A)+P(B)-P(A - B) P(AU B) =P(A) + P(B)

A, B aveaptnta —» A’, B’ avegaptnta. A, B &eva - A, B’ Ox1 &€va.

P(B | A) = P(B) P(B | A) =0 # P(B)

-




Aveéaptnaoia dEOOUEVOL TPITOL YEYOVOTO(

OploHoCg
Ta yeyovota A Kal B Aéyovtal aveédptnTa, 0cO0HEVOL EVOC AAAOUL
yeyovotog I, av

PB|AnT)=P(B|I).

Av Ta A, B eival avegaptnta PETa&L TOLC TOTE Ba gival Kal aveEaptnta
OEDOHEVOL OTIOIOLANTIOTE GAAOU N KEVOUL yeyovoTtog I.

To avtiBeTo OpWC dev 10X LEL, dNAadH Ta A, B pttopei va gival avedptnta
OEOOPEVOL KATTOIOU TPITOU YeYovoTocg T Xwpic va gival aveéaptnta PeTa&L Touc.



PB|AnT)=PB |l *# PB|A) =P(B)

Av Ta A, B gival avegaptnta d£A0PEVOL ToU I, eV €ival OTTWCONTTIOTE AVEEAPTNTO PMETAED
TOUC.

Moapadeiypa
Eotw Q ={(X,, X,, X)), X, X,, X, =0, 1, 21} 3}. NMapatnpoLpe (Ttwg;) ott N(Q) = 64.

Oewpolpe Ta yeyovota A = {X, =2}, B={X, + X, + X, =3}.
YTtoAoyidouvpe (Ttwg;) oTl

P(A)=16/64, P(B)=10/64, P(AnB)=2/64, P(B|A)=2/16).
Apa, P(B|A)=2/16 #10/64 = P(B), dnAadr), Ta A Kot B dev gival aveEdptnto.

>nueiwon
Toug apiBuoug X,, X, X, Ttou AauBavouv Pe Tuxaio TpoTto Tig TINEG 0, 1, 2, 3 010 HEANOV B TOUG OVOUACOUHE BIOKPITEG TUXAIEC
METABANTEG.



PB|AnT)=PB |l *# PB|A) =P(B)

‘Eotw tTwpa 10 yeyovog I = {X, + X, = 2}.

Eivat A n = {X, =2 kat X, + X, =2} ={X =2 ko X, = 0}, arto 0110 £0KOAQ BpioKoupE

* BIAnT ={X +X +X,=3|X, =2ka X, =0} kal
e BIM={X +X,+X,=3|X +X, =2},
[MPoKUTITEl (TIWC;) OTI
PB|AnN=PB|MN=1/64, cuvemwsPB|ANT)=PB|I), dnAadn

Ta A Kot B givan aveéaptnta dsdopEvou tou I



Nopoc¢ tng OAIKNC MiBavotntag
(updated)



Nopoc¢ tng OAIKNC MBavotntac

‘Eotw B, i=1, 2, ... eival pia dlaPEPIOT TOU SEIYUATOXWPEOU €, TIOL OTTIOTEAEITAI OTIO

&Eva PETaEL Tou oLVOAQ, dNAAdN s 7

T
,,7"'5’.
U;_,B,=Qkai BNB =#,i#]. LR

Av A CQ, €va OTIOIOONTIOTE EVOEXOUEVO, TOTE CUP@PWVA PE TO NOpOo ¢ OAIKAC

MBavotntac: »

P(A)= 2, P(ANB,)
n=1

> € OpoUC deOPEVPEVNC TIIBAVOTNTOC, O TIAPATIAV®W TUTIOC TIAIPVEL TN HOPEPN

LP(A) - Z P(A|B,)- P(BD

2nueiwaon: O Nopog tng OAKNG MBavotntag IoXVEL KOl OTNV TIEPITITWAON KATA TNV oTtoia A < U _, B, < Q.




Aoknoelc oto Nopo tng OAIkNg MBavotntac

1. O1 NAEKTPIKOI AQUTITHPEC TIPOWBOLVTAl OTNV AyOPA CUCKELACHEVOL OE XOPTOKIBWTIO TWV 25
AQUTITAPWVY. A LTTOBEC0LE OTI ATIO Eva XAPTOKIBWTIO TIOL TIEPIEXEI 3 EANTTWHOTIKOUC AOUTITHPEC
€EAYOUE 2 AOUTTTHPEC.

Na uTtoAoyI060UV 01 TIIBOVOTNTEC TWV EVOEXOMEVWVY A Kal B e€aywyr¢ EAATTIWHATIKOU AQUTITHPO
KOTA TNV TIPWTN Kol 0eVTEPN €Eaywyr) avTiotoiXa, av n eéaywyn Yivel

(0) he eTTAVABEDN TOL AOUTITHPO OTO XOPTOKIBWTIO

(B) xwpig etavadean.

9% 1« (ore (@ PE):— 7 PR): o

3 E (¢) Pu;):;% , PlE )= PlEGE, )+ P E, )




Aoknoelc oto Nopo tng OAIkNg MBavotntac

AOon
A = {eaywyr EAATTWPATIKOD AQUTITHPO KATA TNV TIPWTN EEaywyn}
B = {e€aywyr EAQTTWMPOATIKOO AAPTITAPA KATA TNV OEVTEPN €€aywyn}
P(A)=3/25=0,12, P(A’) =22/ 25 =0,88.
YTTOAOYICOUE TIC OECUEVPEVEC TIIBAVOTNTEC YIA TIC OVO TIEPITITWOEIC
(a) ertavdBeon Tov 1°° AauTttpa oto XaptokiBwtio: P(B|A)=P(B | A)=3/25=0,12.
(B) xwpic etavadeon tou 1% Aaprmttipa: P(B | A)=2/24 =0,083, P(B| A’) =3 /24 =0,125.

ATIO TO VOO TNC OAIKNC TIIBOVOTNTAC LTTOAOYI(OUE:
(o) Me eTtavabeon:

P(B)=P(B|A) - P(A)+P(B|A)-PA)=0,12-0,12 + 0,12 - 0,88 = 0,12.
(B) Xwpig ertavadeon:

P(B)=PB|A): PA)+PB|A)-PA)=0,083-0,12 + 0,125 - 0,88 = 0,21.



Aoknoelc oto Nopo tng OAIkNg MBavotntac

2. Zoouan{)lo TIEPVAEI AVAPETT ATIO TPEIC Karaperpnrsc OTIOUL UTIOPEI Va TIECEL 0€ KaBEvav aTto
auToUG pe mBavotnteg 0.3, 0.2 kai 0.4 GVTIO’TOI)(O( EQv TIE0EI OTOV TIPWTO KATOUETPNTH, TOTE
Kawypacpswl pe TuBavotnta 0.6, eav TIECEI GTOV 58UT8pO Kamypacpswl Me TBavotnta 0.5 Kal otov
TpiTo pE TIBavotnta 0.55. BpalTs TNV TUOAVOTNTA KaTaypa@rg Tov owpatidiov.

LK) =03, LK) =0, PIRR0OY A fraupp i

AJK):06  PAIKRI=6S  PAI145)0¢T

PIA)- PlAqu)‘ P(k) + P(A) Ka) PCH) tP(A] k) PG )
=0,6-03 +0,5-02+0,6¢-04 = 0,15+0,1 40,93 = Q5.

aAUTN



Aoknoelc oto Nopo tng OAIkNg MBavotntac

3. 'EXouuE PTIpooTta pac V0 0AKoLE ToV A Kal Tov B. O A €Xel 7 KOKKIVOUC Kal 3
TIPACIVOUC BOAOLC, EVW 0 B €xEl 2 KOKKIVOUC Kal 8 TtpAaivoug BOAoULC. AIGAEYOLUE OTNV
TUXN €va OOKO Kal ETUAEYOLUE TuXaia Eva BOAo. Na Bpebei n TiIBavOTNTA AUTOC Va ival
TIPACIVOC.

F K L
L

A 3

P(N)= PN 18)LPA) + P IB)-P(B) = — O, + — 05+ OSS

-
- e e v

aAUTN



Aoknoelc oto Nopo tng OAIkNg MBavotntac

4. 'Eva KOTAoTNUa TIpounBe0ETal TO TIPOIOVTA TIOL EUTIOPEVETAI OTTO OVO ETAIPEIES, TNV A Kal TNV B.
H etaipeia A rtpounBevel To 80% TwV TIPOIOGVTWV Kal ATIO AUTA POV T0 1% attodelkvOETal
ENATTWUATIKO. H eTaupeia B 1tpounBevel to uTtoAolrto 20% Twv TIPOIOVTWY Kal T0 3% auTwv
OTTOOEIKVUETOI OTI EiVal EAATTWUATIKA.

Edv évag TTeAATNC ayopdaEl aTto T0 KOTAOTNUO TuXaia Eva TIPoidv, Ttold ival n TIieavotnta auto va
€ival EAOTTWHATIKO;

Y16deién
H ettidoyn yivetal o€ 000 QACEIC. ZTNV TIPWTN ETUAEYETAI TUXAIA N ETAIPEIO KOl 0T 6€VTEPN TO TIPOIOV.

aAUTN



2 UUTTANPWUO KOl OECUEVHEVN TIIBOVOTNTO

Mapatripnon
M'vopidovpe 011 P(A) = 1 — P(A). Mia Xprioiun mtapatripnon ivail wg to id1o 1Io0XVLEl 0Tav
T0 A OECMEVTEI WC TIPOC VA AANO €VOEXOUEVO B:

P(A’| B)=1-P(A|B).

—

H amodeién sival apeon arno ToV OpIoHO NG OECUELPEVNC TIIBAVOTNTAC:

PA'|B)=P(A'nB)/P(B)=P(B-A)/P(B)=[P(B)—P(AnB)]/P(B)=1-P(A|B).

Znpeiwon
H mtapattavw 100TNTa OV I0XVEL OTAV TO CLUPTIANPWUA Eival oTo B, dnAadr n oxéon
P(A|B)=1-P(A| B), dev eival cwoTtn.




Ocwpnua (1 Tortog) Bayes



Oewpnua (N Tottoc) Bayes

Ocwpnua R Kavovag tov Bayes P(A|B) P(B)
Mo kKABe evdexopeva A, B pe P(A), P(B) £ 0, loxvel|P(B | A) = .

\ P(A)
ATTO0E1E .
H anc')ésl%r] gival Gueon: P(B | A) = P(E(Q)M = P(A L?/)A)P(m.

Moapadeiypa
Mo ta evdexopeva A kat B tou diaypaupartog, sivat P(A) =8/ 15, P(B) =6/ 15,
P(A|B)=3/6, apa

3 6 Q

P(A|B)-P(B) 6 15 _
P(A) 8
15

> nueiwon: ETaAnBebote Tov LTTOAOYIOUO OTIO TO dlIAypauual

P(B|A)= %




e

Iy

T ——

Oewpnua (N Tottoc) Bayes

AvB,i=1,2, ... yia dlaPePION TOU Q EEVWV PETOEL TOUG EVOEXOUEVWV, TOTE YO KOOE

EVOEXOMEVO A gival .
P(A)= > P(A|B,)-P(B,)
n=1

> TNV TIEPITITWON OUTH, 0 KAVOvaC Tou Bayes ypda@etal wc:

P(AlB)'P(B): i} P(A|B)-P(B) |
P(A) ZPA|B )-P(B,)

P(B|A)=

Id10iTEPQ, KABWC yia KGBe B cival Q = B U B’, givail

P(A|B)-P(B)

PBIA)= P(A|B)-P(B)+P(A|B)-P(B)"




AOKINOEIC oTOV TUTTO TOU Bayes

1. 2€ éva vnai etavouv Kaenueplvu TIAOIO, TTOL AVOXWPEOULV ATIO I'Islpoua Kal Pagnriva Kal o€
Ttocoatd 60% kat 40% avtioTtoixwe. To 10% Twy TTAOIWV aTto I'Iapoua Kol T0 5% Twv TTAOIWV aTtd
Pacpnva @OAVOoLV e KABLOTEPNON OTO VNGi. AV pIa JEPO ETTIAEEDUIE TuXaio £va TIAOIO TIOU QPTAVEI
oT10 vr]cn va BpeBolv o1 TIIBaVOTNTEC:

1) Na cpruvel UE KaBuoTtépnon

ii) Av @Tavel ye KaBuatEpnan, va Epxetal arto Meipald.

PIn )=0,6 , P(P);o)q‘ K={10 nleio$xu ta@'uau‘g\awg

P(k1n)z0,1, PLEIP)=00¢

(1) PL¥) = PLicin) PN tPLFIP)- P(P) = 0,4-0,6+0,4.008 <0,0¢ + 0,0%-00f

s _ Rbanl)-Pin - oo
(i P(n i) = P C —pert s 20 gy
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AOKINOEIC oTOV TUTTO TOU Bayes

1. & €éva VNnoi @TAVOUV KABNUEPIVA TTAOIX, TTOL AVOXWPEOULY aTTo MEIpaId kal Pagrva kal o€
TT0000TA 60% Kol 40% avTioToiXwC. To 10% twv TTAciIwVY aTto Meipaid Kai 1o 5% Twv TIAcIWVY aTto
Pa(pnva @BAVOLY e KaBLOaTEPNON OTO VNOi. Av dia PEPA ETUAEEOVE TLXAIO EVa TIAOIO TIOU QPTAVEL
oT10 vnol va BpeBolv o1 TIIBaVOTNTEC:

1) Na cpmvel UE KaBuoTtépnon

ii) Av @Tavel ye KaBuatEpnan, va Epxetal arto Meipald.

AOon
Q = {B, = “®tavel amno Mepaid”, B, = “®taver aro Pagnva’} kot A = “®tavel pe kKaBuoTtepnan”.

(i) ATt TO VOO TNC OAIKNG TIIBOVOTNTOC UTTOAOYI(OULIE:

P(A)=P(A|B,) -P(B,)+P(A|B,)-P(B,)=0,1-0,6 +0,05-0,4 =0,06 + 0,02 = 0,08.
(ii) ATté Tov Kavova Tou Bayes, uTtoAoyilouE:

P(A|B,)-P(By) _01-06_3

P(B,| A)= = == =0,75.
(Bl A) P(A) 0,08 4




AOKINOEIC oTOV TUTTO TOU Bayes

2. 2€ €Vva €PY00TAalo To 60% twv epyalopévmwy gival avopeg Kal To 40% eival yuvaikeC. ATIO TOUG
AavopeC KaTvicel to 50% Kal aTto TI¢ yuvaikeg 10 30%.

T~

Av ETTIIAEEOLPE TLX IO VO ATOPO TIOUL KATIVICEL, TTOI0 N TIIBAVOTNTA VA €ival YUVAIKA;

PIA=06, PIM)=OY . 1= [ 1o duygo canyly]

P(¥IA)=0S  PlEIF)-03

Ar 1K) - P(Mr)'r’(r): 03-004 018 2
P(k) 0,4% o4t F

- Ple)= PUEA)-PA) tPLELR)-P(r) = 0,S . 0,6+ 0,564 = 0,3101320,4%
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AOKINOEIC oTOV TUTTO TOU Bayes

2. 2€ €Vva €PY00TAalo To 60% twv epyalopévmwy gival avopeg Kal To 40% eival yuvaikeC. ATIO TOUG
AavopeC Katvidel To 50% Kal aTto TI¢ yuvaikeg 10 30%.

Av ETTIIAEEOLPE TLX IO VO ATOPO TIOUL KATIVICEL, TTOI0 N TIIBAVOTNTA VA €ival YUVAIKA;

AOon
Q ={A ="Avdpac”’, I = “Tuvaika’} kal K = “Kartvilel”.

Eivai P(A) = 0,6, P(IN =0,4, P(K| A) =0,5, P(K | ') =0,3. Ava{ntouue tnv rubavotnta P(I | K).

ATIO TO VOO TNC OAIKNC TIIBOVOTNTOC, UTTOAOYI(OUE:

PIK)=P(K|A)-P(A)+P(K|T)-P(F)=0,5-0,6+0,3-0,4=0,3+0,12=0,42.
ATIO TOV Kavova Tou Bayes, uTtoAoyi{ouuE:

P(I|K)=




AOKINOEIC oTOV TUTTO TOU Bayes

3. Z¢ deiypata evog LAIKOU BpEBnKe To PETAAELUO A o€ TT0000TO 40% Kol T0 HETAAAELPO B o€
TT0000TO 55%. Eival yvwaoto OT1 N TiBavotnTa va LTIAPXEL To B dedouévng TN OTTAPENC Tou A €ival
80%. Na BpeBei n TuBavotnta, o€ €va dEiypa aTIO TO LAIKO:

o) No uTTapXEl Eva TOLAGXIOTOV aTTIO Ta A Kal B.
B) Na pnv vTtApPXEl Kaveva aTio ta A, B.
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AOKINOEIC oTOV TUTTO TOU Bayes

3. Z¢ deiypata evog LAIKOU BpEBnKe To PETAAELUO A o€ TT0000TO 40% Kol T0 HETAAAELPO B o€
TT0000TO 55%. Eival yvwaoto OT1 N TiBavotnTa va LTIAPXEL To B dedouévng TN OTTAPENC Tou A €ival
80%. Na BpeBei n TuBavotnta, o€ €va dEiypa aTIO TO LAIKO:

o) No uTTapXEl Eva TOLAGXIOTOV aTTIO Ta A Kal B.
B) Na pnv vTtApPXEl Kaveva aTio ta A, B.
AOon
(0) P(A U B) = P(A) + P(B) — P(A n B)
= P(A) + P(B) - P(B | A) - P(A)
=0,4+0,55-0,8:0,4=0,63.
(B)P(A'nB)=P((AUB)' )=1-P(AUB)=1-0,63=0,37.



AOKINOEIC oTOV TUTTO TOU Bayes

4. To 1%o €vOC TIANBLCPOL TIACXEL ATIO I oofapry aoBEvela. ‘Eva KaivoLupylo TEGT dIAYVWOTC TN
a0BEvelng £Xel TIBAVOTNTA BETIKOV O@AAUOTOC (BETIKO TEOT, EVW TO ATOMO €ival LYIEC) 1% Kal
TIBOVOTNTO APVNTIKOU @AAPOTOC (OpVNTIKO TECT, VW TO ATOUO TIACXEL OTTO TNV acBévela) 5%.

Mo €va TuXaio ATOPO ATIO TOV TIANBLVCOPO AUTO TO TEOT €ival BeTIKO. Na Bpeite TNV TIBAVOTNTA TO
ATOMO VO TTAOXEI TIPAYUOTI OTTO TNV ACHOEVEIN QUTH). 1

X:( To dvt.o ﬂqu‘)(u.g PCX) O 001

")=0,01, f,le./,x) Pix)_ 0950001
Plolx')- Pixie) < B A

"o 'X) 00° | Plo)=PLO1X)-PLX+P(O1X") LX) =
Plolx)=1- P(GIX)/O,OLC - 04S.9.001 +0,01-0999 - 0,010, 4,

-.0 ?;




AOKINOEIC oTOV TUTTO TOU Bayes

5. M'vwpidovpe 011 5% 1wV YKLWV YUVAIKWY TIOU TTOPAKOAOLBOoUVTAL ATIO Hia KAIVIKA Ttapouaidalouv
Baktnploupia. Emiong gival yvwaoto ot 30% Twv EYKOWY YUVAIKWY TIOU TIOPOUCIALouV
Boaktnploupia Kol 1% Twv eyKOWV YUVOIKWVY TIOL d&V TTOPOoUCIalouv Baktnploupia, TTAoXouV aTto
TTLEAOVEQpPITIOA.

Na uTtoAoyIo60UV 01 TIIBOVOTNTEC OTIWC Hio YKLOC YUVAIKO TIOU TIAPAKOAOUBEITOI OTNV KAIVIKI OUTH
KOl TIPOCGEPXETAL VIO TIPOYPAMUOTIOHEVN €EETOION

(0) Ttapovacidoel Boktnplovpia Kal TTACXEL aTtd TTVEAOVEPPITIOA, km P [ g ’ n) _?(mﬂ} ﬂ‘)
I (0))

(B) Ttdoxel aTto TIVEAOVEPPITIdA KOl
(y) Ttapouolidlel Baktnplovpia dEdOUEVOL OTI TIACXEI ATIO TIVEAOVEPPITIOA.

0(3)=0,05 . P(N[B)=03 P(NIg'):001 ]| : %‘J‘"&f:,,
@) P(nNB) = PINIB)-P(B) =008 1:3=0,015. ‘

) pn)= pinig)-PLé) +P(N]g')-p(8') =0,3-0,08 +601-0,48 = - -

aAUTN
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AOKINOEIC oTOV TUTTO TOU Bayes

6. Mia KAATIN TIEPIEXEL 4 AEVKEC Kal 5 pavpeg o@aipec. Maipvoupe pia ogaipa Kal av €ival AEVKN] TNV
EavaBadoupe Pe AANEC TPEIC AEVKEC eV av gival pavpn tnv EavaBadovpe Pe AANEC dV0 PAVPEC.

a) Mola n TeavoTNTa WOTE VA €ival AEUKN) YE TNV de0TEPN ANYN;
B) Av n de0TePN AYN BYAGAEL AeLKN) o@aipa TTOI0 N TIIBOVOTNTO WOTE N TIPWTN VA NTAV AEVKN;

aAUTN
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AOKINOEIC oTOV TUTTO TOU Bayes

7. YTIOBETOLPE OTI O ETUTIOANACHOC Miag oaoBévelag oe €va dedopévo TIANBuoud eival 5%.
Mvowpidovue o011 0 80% amd €KeEivoug TIOL €xOuv TNV 0oBevela gu@avi(ouy €va OPICPEVO
EPYNOTNPIAKO ELPNUA EVW POVO 10% aTtd TOLC PN aoBeveic Ttapouaialouy To idlo evpnua.

[Mola €ival n TIBavOTNTO £Va TUXAIO ATOUO TOU TIANBLOUOUV TIOL EPPAVICEI TO TUYKEKPIPMEVO EVPNUaA
va EXEl TIPAYUATI TNV 00BEVEIQ;

aAUTN
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AOKINOEIC oTOV TUTTO TOU Bayes

8. YTtoAoyicetal 011 T0 50% Ttwv email gival spam email. 'Eva AOYIGUIKO YId TO QIATPAPIOUO AUTWV
TWV AVETIIOOUNTWY PNVUUATWVY NAEKTPOVIKOU TAXUOPOMEIOL 1I0XLPIZETAL OTI PTTOPE( VO avIXVEVTEL TO
99% TWV AVETIIOOUNTWY PNVUPATWY NAEKTPOVIKOU TaXLOPOUEIOL Kal N TIIBavotnTa yia PELOWC
BeTIKA (Eva pn spam email Ttov avixveLeTal w¢ spam) gival 5%.

Av €va email evToTioTEl W aveTIBVUNTO, TOTE TTOIN €ival N TIIBAVOTNTA VA Eival oTNV
TIPOYHOTIKOTNTO £Va Un aveTiBuunto email;

aAUTN
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AOKINOEIC oTOV TUTTO TOU Bayes

9. H etaipeia A TtpopnBevel 10 40% TwWV LTIOAOYIOTWV TIOU TIWAOLVTAI KOl KABUOTEPE( OTIC
TTAPAdOCEIC 0TO 5% TwV TIEPITITWOEWV. H gtaipeia B tpounBevel to 30% Twv LTTOAOYICTWY TIOU
TIWAOLUVTAI KAl KaBLoTEPEi 0TO 3% TwV TTaPadOoewY. H etalpeia I TtpounBeLel akopa aAAo 30% Kal
KoBuoTepEl 010 2,5% TWV TTAPAdOTEWV.

Av €vac LTTOAOYIOTNC TTAPOd0BEl e KABLOTEPNON TOTE TTOIA Eival N THOAVOTNTA VA TIPOEPXETAI ATIO
TNV €TaIpeia A;

aAUTN



AOKINOEIC oTOV TUTTO TOU Bayes

10. 'Exoupue 3 vopiopatd, dU0 auePOANTTA, he TiiBavotnta 0,5 yia Kopwva i IMpapuata
EVW TO TPITO OgV gival apepoANTITo deixvovtac Kopwva e mtibavotnta 0,75.

KATT010¢ ETUIAEYEL TUXAIO EVA OTIO TO VOUIOUOTA, TO TIETAEL 3 (POPEC KAl EPXETAl 3 POPEC
Kopwva. Mola ival n Tuavotnta va gival auTto TO PN OUEPOANTITO VOUIOUA;

aAUTN
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AOKINOEIC oTOV TUTTO TOU Bayes

11. Mia ao@aAICTIKI] ETAIPEIN KATOTAOGEI TOLC OVOPWTIOUC OE Wit ATIO TIC TPEIC KATNYOPIEC: KOOI
TIANPWTEG, HECOIOI TIANPWTEC KOl KAKOI TIANPWTEC. OI KATAYPAPEC TOLE ONAWVOLY OTI TO ATOUO
KOAWV, HECAIWV KOl KAOKWVY TIANPWHWY €X0UV TIIBAVOTNTEC VO EUTIAAKOVUV O€ TPOXAI0 atuXNUa HEoa
o’ éva xpovo 0,05, 0,15 kai 0,30 avtioToIxa.

(a) Av 20% Ttou TTANBuC O gival KaAoi TTANPWTEC, 50% eival peoaiol TIANPWTEC Kal 30% €ival Kakoi
TIANPWTEC, TI TTOCOOTO OVOPWTIWVY £XOUV ATUXNUO HECT G’ EVa 0TABEPO XPOVO;

(B) Av évag KAToX0C 00@OAICTIKOU OUMPBOACIOU dEV giXe atuXNUO YECT G’ €va XPOVO, TTOIO Eival N
TIBAVOTNTO OTI €ivVal KOAOC TIANPWTNC;

aAUTN
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