Kepaiaio 2

IMI1Oavotnteg

AvUon '‘Acknong 2.2
Atvovtat ot TOavotnteg

P(A)=0,3, P(B)=0,6 xat P(AuB)=0,8
Kat {nreitatl va urtoAoyiotouv ol rbavotnteg :
1) Zupgpeva pe 1o Osopnpa 2.5, 1oxXUel
P(AuB)=P(A)+P(B)-P(AnB)=0,1
2) Zupowva pe 1o Osdpnua 2.7, 1oXUel
P(B-A)=P(B)-P(AnB)=0,5
3) Zupowva pe 1o Oshpnua 2.1, 1oxvet
P(AnB))=1-P(AnB)=0,9
4) Zupoeva pe 1o Osopnua 2.1, oxuvet
P((AuB))=1-P(AuB)=0,2.
5) Zupoewva pe v (1.15)
PA'uB"Y=P((AnB)")=0,9
6) Zupowva pe v (1.16)
P(A'nB"Y=P((AuB))=0,2.
7)

P[(AUB)-(AnB)] = P[(A-B)u(B-A)]

P(A-B)+P(B-A)=0,7

(BA. Optopod 2.2), agpou

P(A-B) P(A)-P(AnB)=0,3-0,1=0,2
P(B-A) P(B)-P(AnB)=0,3-0,1=0,5
8) P(A'nB)=P(B-A)=0,5
9) Adyw tov (1.14) kat (1.16),
P(A'-B)=P(A'nB")=P((AuB))=0,2.
10) P(A'-B"Y=P(A'nB)=P(B-A)=0,5.
11) Zvpopoeva pe tov Oplouod 2.2,

P((A-B)u(B-4))=0,7,
Aoy tou (7).
agpou

P(A)=1-P(A)=0,7.

1
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12) Adyw tng (1.14),
P(A—B') =P(AnB)=0,1

13) Ioxuet
P(AUB')=P(A)+P(B)-P(AnB') =0,5,
agpou
P(AnB')=P(A-B)=0,2
Kat
P(B")=1-P(B)=0,4
14)

P(A'UB) =P(A')+P(B)-P(A' nB)=0,8,
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Avon '‘Acknong 2.6
To mANO0g TV oTo1XEI®V TOU detypiatox®pou sivat

n(Y) = A3 =60
a) \
A 24 36
P(E))=1-P(E!)=1- 3 1.2 _=2-
(£1) (E1) n(Q) 60 60
B)
3 -2-3
P(E,) 2 18
YT 60
V)
E3=E1UE5
orou
FE5 @ “H A&En mepiéxet to B”
o1to0TE
P(Eg)=P(E1UE5)=P(E1)+P(E5)—P(E10E5)
onou
E1HE5:E2
rat
P(Es) = P(F1)
ortote
36 18 54
P(E3)=2P(Ey)-P(Ey)=2-— - — = —
(E3) (E1) - P(E3) 60 60" 6o
6)
Ey=F - FE5
o110TE

P(Ey) = P(By - Es) = P(Ey) - P(Ey 0 Bs) = P(Ey) - P(E) = % . g _ g
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Avon ‘Acknong 2.8
To mANO0g TV oTo1XEI®V TOU detypiatox®pou sivat
n(Q) =88
a) To rAr|0og twv A&gemv 1ou bev mepiexouv A eivat i0o pe 1o MAR00g TV Afgemv Tov 6 ypappdtov rmou
yivovtat ano ta 7 ypappata B, T, A, E, Z, H, ® pe enavaAnyn, éniadn

n(El) :76
n(E) 1 (7\%
P(Ey) = n(Q) 86 (é) =044
B)
’ P(Ey) =1-P(Ey) (i)

E : “n AéEn bev mepiéxet A” = Fy

ondte oupgeva pe to (a) n (i) divet
6

7
P(Ey)=1-P(E})=1- 36" 1-0,449 = 0,551
y) To evdexopevo E3 ypdgetat
E3 = E1 U Ek
010U

Ej : “n A&En mepiéxetl arpBog éva A”
onote (B N Ey = @)

P(EBs) = P(Ey) + P(Ey) (i)
To mAr100g tev Aftemwv mou meptExouv arkplBng éva A eivat
n(Ey)=6-7°
orote
n(Ey) 6-7°
P(FEy) = =——=0,38
(Ek) n(©) T 8
'Etot Adye xat tou (a), n (i) Siver
7\ 6-7°
P(E3) = (g) + =6 0,449 + 0,385 = 0,834

8) To mAnBog twv A&gemv mou meptExouv akpiBwg o A sivat
6
n(E4) = ( )74
2
orote

[2)7
P(E4):T:0,137

€) To mAn00g twv A&tenmv mou TeptExouy éva A kat éva B eivat

n(E5):( g )-2-64

o110TE

( 0 )-2-64
P(EEJ) = 2((?25)) = - 86

= 0,148

ot) To evbeyopevo Eg eivat
E@ = E2 n EQB
010U
Fop : “n AéEn nepiexer B”
0Itote AOY® TOU IMPOOOETIKOU VOIOU
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[NI®ANOTHTEEX 5

P(E6) = P(EQ) + P(EQB) - P(E2 @] EQB)

Ioyuet
P(E2 @] EQB) =1- P(E2 @] EQB),
010U
(Ea U Eyp)" : “n A88n ev mepiéyet oute A oute B”
orote

66
P(Eyu Eyp) = 5
Etot, 1 (iv) &iver
66
P(EyuEsp)=1- 6
ordte Adyw kat tou (B) n (iii) Siver
pee=2(1- L) (1-5) com
Q To evbexopevo Er givat
Er7 = FE> - Esp
orou
FEsp : “n Aé8n mepiéxet toudayiotov éva B”
omnote

(iii)

(iv)

P(By) = P(E;) - P(E2 1 Ey) = P(B») — P(Eg) = 0,551 - 0,28 = 0,271

n) To evbexoduevo Ey eivat
Eg = (B — Fap) U (B — E2)

OIt0U
FEs @ “n A&gn mepiéxetl touddayiotov eva A”
Kat
FEi : “n AéEn nepiéxel akpBog eva A”
FEop i “n AéEn miepiéxet toudayiotov éva B”
Kat
Fip : “n Aén nepiexel akpiBog eva B”
[Ipopavwg
(Ek — Eap) 0 (Exp - E2) =@
orndte
P(Eg) = P(Ey-Esp)+P(Eyp-E»)
= P(Ey)-P(ErxnEsp)+ P(Erg)— P(Exgn E>)
Enedn
Ei.n Esp - “n A&En nepiéxel akpiBog éva A kat riepiéxet B”
oxUel

(v)

n(Ex N Esp) = 6: mAn0og Aégewv tov 5 ypappdtev and ta B, T, A, E, Z, H, ® rou £xouv touddxiotov éva
B =6 ( mAn0og Aégeav tov 5 ypappdtev ano ta B, T, A, E, Z, H, ®— nAr0og Aé&eov tov 5 ypappdtov

a6 T, A, E, Z, H, ®) = 6(7° - 6°)

o110TE
6(7° - 6°
P(E), N Esp) = %
‘Opowa
6(7° -6°
P(EkB N Eg) = %

‘Etot, n (v), Adyw kat tng Avong tou (y) Sivet



P(Eg) = 2P(Ek)—2P(EkﬂEQB)
6-7° ) 6(7° - 6°)
BT
2-0,385-2-0,207 = 0,357

= 2
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Avon ‘Acknong 2.9
Bcsepoule Ta svdexopeva

A “ repbilet o maixmg A” kat B: “ xkepdidel o aixtng B”.

Atvovtat
1 1
Py -2 pBy- 2L wa P(AnB) -2
100 100 100
Znteital va unodoytotouv ot mbavotnteg:
a) Zupoewva pe 1o Seopnpa 2.5, 1oVl
P(AUB) = P(A)+ P(B) - P(An B) - %
B) Zvpogpwva pe 1o Sewpnua 2.1, 1oxvet
45
P((AuB))=1-P(AnB)=—
((AUB))=1-P(AnB) =
V) 10
P[(A-B)u(B-A)]=P(A-B)+P(B-A) = 100
OIt0U
15
P(A-B)=P(A)-P(AnB)=—
100
Kat
25
P(B-A)=P(B)-P(AnB)=—
100
% 25
P(B-A)=—
100
£)
P((AnB))=1-P(AnB) = >
B 100
oY)
P((AUB))=1-P(AUB) = -2
B 100
! 4 / 85
9 P(AuB)=P((AnB)")=—

100
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Avon '‘Aornong 2.27
a) H mBavotnta tou evbeyxopévou
FE, : ¢ Ot emdeypéveg opaipeg eivat pauvpeg”,

sivat (E )
N\ Lug
P(E,) =
(Ea) ()
orou '
9 9!

10 AN00G TV oToXEiwV Tou Serypatoxwpou £ (mArBog 61adwv rou @uayvovial anod g 9 ocpaipeg) Kat

n(Ea) = ( g ) & 10,

= T3! =
10 TIAR1006 TV otoixeiwv tou F,; (mAnbog 81abamv mou @uiayxvoviatl amnod tg 5 pauvpeg opaipeg). Enmopévog
10
P(E,) =—
(Ea) = 3¢

B) H muBavotnta tou evdéexopévou
Eg: “ Ot ermdeypéveg opaipeg eivat Sragopetikou xpopatog”,

etvat

n(Es)

n(£2)

orou n(Eg) 1o mAnbog v 61admv otig oroieg o1 opaipeg etvat Slapopetikou Xxpmpatog, to oroio eivat
100 pe

P(Eg) =

n(Eg) =4-5 = 20.
Enopévag
20 5

P(Eg)=—=-.
y) H rmBavdéinta tou evdexopévou
E, : “ Touldyiotov pia ano g ermdeypéveg opaipeg eivat pavpn 7,

etvat P(E,)=1-P(E),

O11I0U
1) 4
"<E9>=( 2 )ﬁﬁ

10 TTIAY100G OTo1XEIWV TOU EVOEXOEVOU
E:/ : “ Ot emdeypéveg ogpaipeg eivatl aorpeg 7,

ortote ; L
PE :1—PE’ :1——:1__:_
(Ey) (E5) 2 676
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Avon '‘Aokrnong 2.30
a) To evbexopevo

FE, ¢ AkpiBog pia and tig duo ermdeypéveg opaipeg eivat dorpn”,

ypagetat

E,=A1MyMsu My Ay Mg u MMy As,
O1I0U A; : “ H i—erudeypévn ogaipa eivat aompn”, i=1,2,3
O1I0U M; : “ H i—ermdeypévn opaipa eivar pavpn”, i=1,2,3.

Ta evbexopeva Ay Mo Ms, My Ay Ms xat My Ms As sivat §éva petadu toug, ondte
P(Ea) :P(AlMgMg)+P(M1A2M3)+P(M1M2A3), (’L)

Eneidny n mpotn ogaipa kat n dsutepn odpaipa snavatortobetovvrat, ot mbavotnteg tov evdéexouévov A;
xat M; sivat

8 6
n(A;) = T n(M;) = 7
xkat ta evbexoueva Ay, My, M3 eivat aveaptnta, onote
8 6 6
P(A1MyM3) = P(A1)P(M2)P(Ms) = ——— =0,105.
(A1 My Mg) = P(AY) P(My) P(Mg) = = ==
'O]_lOlCl P(MlAgMg) = P(M1M2A3) = 0, 105,
orndte 1 (1) divet
P(E;) =3-0,105 =0, 315.
B) H rmBavotnta tou evdexopévou
Ejg: “ touddxiotov pia ano g ermdeypéveg opaipeg eivat aorpn 7 etvat
P(Ep) =1- P(EL) (ii)

orou
Eé = My M>Ms

Kat ta evdéexopeva My, Mo, M5 eivat ave€aptnta, orote

21
P(E}) = P(My) - P(My) - P(Mz) = —. 0. 5= 210 _ 47

ondte 1 (14) iver
P(Eg) =1-0,079 = 0,921

y) H mmbavointa tou evdexopévou
E,: * 10 moAv pa ogaipa eivat dorpn ’

P(Efy) P(A1M1M3 UM1A2M3 UM1M2A3 UM1M2M3)
P(E,) P(A1)P(My)P(Ms) + P(My)P(A2)P(Ms) + P(My)P(M2)P(As)

7 elvat

+P(M1)P(M2)P(M3)

8 6 6 (6)3

= 3 —— . — 4| —
14 14 14 \14
864 216 1080

+ =
2744 2744 2744
6) H rubavotnta tou evdexopévou

= 0,39

FEs: “ n npotn opaipa sivat dormpn 1 n Sevtepn eivatl pavpn ”
P(Ey) =1~ P(E}) (iv)

orou



KE®AAAIO 2. TIIGANOTHTEZ

11

E(IS = M1A2A3 @] M1A2M3
ta evdeyopeva My As Az xat My Ao Ms sivat Eéva petadu toug, enopévag

P(E5) = P(M;AyAs)+ P(MyAsMs)
P(E;) = P(My)P(A2)P(A3z)+ P(My)P(A2)P(Ms)
iy . 588,686
14 14 14 14 14 14
P(Ey) = B8 o
2744 2744

ondte 1) (iv) bivel
P(Es) =1-0,245 = 0,755

€) To evbexopevo
Fe: “ xama and ug 6uo opaipeg va pnyv eivat aorpn 7 ypadetat

E;6 = M1M2M3 @] M1M2A3
10U oroiou 1 rmbavotnta sivat

P(E)

P(MyMyM3) + P(M; M3 As)

P(My)P(Ma)P(Ms) + P(My)P(Ma)P(As)
= 0,079+0,105=0,184

ot) To evbexopevo
FE,;: “ touddyiotov 8Uo and ug tpeig opaipeg eivat dorpeg ”
ypadetat

Em— = A1A2M3 @] A1M2A3 @] M1A2A3 @] A1A2A3
ta evbexopeva eivat &Eva petady toug, EMOPEVRS

P(Em—) P(AlAgMg) + P(A1M2A3) + P(M1A2A3) + P(A1A2A3)

(&) ()

= 3.(=) =42

14 14 14

_ 1152+512 1664 _ 0,61
2744 2744 2744

0 H rmbavointa tou evdexopévou

E¢: “To moAu §Uo amo g 1pe1g opaipeg etvat aorpeg ”
ypadetal og
2232
P(E)=1-P(El)=1-(2)? 0,81
() =1-P(E) =1- ()} = =2 =0,
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Avon '‘Aokrnong 2.31
H rubavotnta tou evbexopévou
FE : “ O ’kng xaBetar 6irmda ot Aida”,

, n(E
etvat P(E) = nEQ?
orou n() = 6!
10 MA}00G TRV oTo1XEiwV Tou Setypatoxmpou € (MARBog netabioewv 6 AVIIKEIPNEVOV) Kal
n(E)=5-2-41

10 TTIAH100G T®V TPOTI®V HE TOUG O1T0o10oug 0 'kng Kabetat Simda ot Aa. Enopéveg
5-2-41 1
6 3

P(E) =
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Avon ‘Acknong 2.32

To mAnBog TpoémeV yia Vv ermAoyn g ermrporng eivat 100 pe 1o yivopevo tou aplfpou ponev pe
T0Ug o1toioug 4 Kopitola ermAéyoviat ano 15 (ouvbiaopol xopig emavdAnyn tov 15 ava 4) emi tou apibpou
POV JE ToUg omoioug 3 ayopla ermAéyoviat aro 11 (cuvbiaopol xwpig enavaAnyrn v 11 ava 3)

(7)-(%)
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Avon '‘Aokrnong 2.33
a) H mBavotnta tou evbeyxopévou
FE, : “ Kat ta niévie @uAda eivat xoureg”,

sivat (E )
N\ Lug
P(E,) =
(Ea) ()
orou '
52 52!

10 TAN00G TV oTo1KEi®V Tou Setypatoxdpou 2 (rmArbog revtddwv rmou @uriayvoviat ano ta 52 @uAda) kat

|
n(Eh)::( 13 ) 13 ogr

5 ) 5!
10 TIAR100G TV oto1keiwv tou F,; (mAnbog rmevtadav mou @tiaxvoviat arnod tg 13 koureg). Enopévag
1287
P(E,;) = ———— =0,000495.
2598960

B) H mBavotnta tou evdéexopévou

Eg: “ H erudeypévn nevidda eivat tpeig dooot kat uo dexapia”,

n(Ep)
n(Q)

To mAn6og v otoixeinv tou K3 etvat (tpeig dooot arod toug 4 kat dUo dexdpta ano ta 4)
4 4 4! 4l

24
2598960

etvat P(Eg) =

Enopévag
P(E,) =9,23-107F,
y) H mmbavointa tou evdexopévou

E, : “ mpoxurntouv &vo vidpeg, 6o nevidpta Kat évag pryag”,

n(E,)
elvat P(E,) = 22
To mAn6og v ototxeiov tou £, eivat (6o vidpeg and tig 4, 6o meviapia arnod ta 4 Kat £vag pryag aro
toug 4)
4 4 41 4!
Enopévag

144

= —— _=554-107°.
2598960

P(Ey)
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Avon '‘Aornong 2.34

APt kAT =

(n-1)! (n-1)!
(n-1-k)! [n-1-(k-1)]

(n-1)! (n-1)!
ko1 k)

(n-1)! (n-1)!
(n-k-1! (n-k)(n-k-1)!

(n-1)! k
()
(n-1)! n

(n-k-1!(n-k)
(n-1)In
(n-k)(n-k-1)!

n!
(n-k)!
AR
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Avon ‘Acknong 2.35
H rubavotnta tou evbexopévou

FE : “ 014 obnyot Badouv Bevlivn oe dvo npatrpa”

sivat

_n(E)
P(e) -2
érou n() =64

(ap1Op06g POV kKatavourg 4 Stakprtev opapdiov os 6 KeAld) Kat

[ 6 \,e 6! 4 4

0 ap1Bpog TPOTIKV Katavourng 4 d1akpitav opalptdiev oe 2 and ta 6 reld,

15-24 1\*
=15- (g) =0, 185.

orote P(FE) = T
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Avon '‘Aokrnong 2.36

To mAr0og AfLemv TV MEVIE YPAPPAT®Y TIOU @TIaXvovidl aro ta ypappata A, B, I, A, E, Z, H, ©, [, K
X®pig enavdAnyn sivat ico pe Aéo, 10 TIAN00G A&gemV TV MEVIE YPAPNAT®V ITOU @Tidyvoviatl and ta B,
LA E, Z, H, 0, 1, K xopig emavdAnyn sivat Ag KAt 10 TAN00¢ ALEemV TRV TE00APOV YPARHAT®OV ITOU

eudyxvovtat aro ta B, T, A, E, Z, H, 0, I, K xepig enavaAnyn sivat AZ. Eropévag mpémnet va deioupe
ot

AL = A3+ 5AY,

10 ortoio deiyvoupe otnv Aoknorn 2.34.
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Avon '‘Aornong 2.37
a) H mBavotnta tou evbeyxopévou

FE, : “H mvakiba mepiéxet ta ypaupata A4, B, C”

etvat (E.)
n\ fvg

P(E,) = )
(Ea) ()

610U n(Q) = 263103

(ap1Opog dlatagenv tov 26 ypappdtev ava 3 pe enavdAnyrn eri to mAnbog datdéewv tov 10 ynoiov ava
3 pe emavaiAnyn)
Kat n(Ea) — 33 . 103
(apOpog Sratddewv tov 3 ypappdtwv A, B, C ava 3 pe snavadnuyn erd 1o mAnoog Siatddewv tov 10
Ynoeiov ava 3 pe enavainyrn),

3%.10° 3
orote P(E,) (

3
=——=|=] =0,0015.
263 - 103 26) ’

B) H rmBavotnta tou evdexopévou

Eg : “H mvakida mepigxet ta ypappata P, Q, R xopig enavaAnyn”

E
etvat P(Eg) = 7:1(((25))’
6mou n(Eg) = 3!-103

(ap1Opog petabéocwv tov 3 ypappdtwv P, Q, R i 1o mAn0og diatdiewv tov 10 yneiov ava 3 pe ena-
vaAnyn),
31-10% 3
Ortote P(E3) = ——= = —= =0,00034.
o (E8) = 565105 ~ 268
y) H rmBavdéinta tou evdexopévou

E, : “H mvakida nepiéxet ta ypappata A, B xat ta yneia 0, 17

, _ n(Ey)
etvat P(E,) = @)
60U n(E,) = (263 - 243)(10° - 8%)

(ap1Opog Sratdienv twv 26 ypappdiev 1mou reptéxouv ta A, B, ava 3 pe enavdAnyn, eri to mAnog
datdienv ava 3 pe emavaAnun v 10 yneiev ou nepiexouv ta 0 kat 1),

) (263_243)(103_83) B 24\3 8\?
P(Ey) = 263 - 103 _(1_(2_6) )(1_(E) )
0,104.

o110TE

6) H rubavotnta tou evbexopévou

Es - “H muvaxida niepigxet ta A, B, C xat ta 7, 8, 9 xopig enavaAnyn”

sivat ()
n(Es
P(Es) =
(Es) OR
orou n(Es) =3!-3!

(ap1Opog petabéosnv tov 3 ypapudtewv P, Q, R emti apiBpog petabéosnv tov 3 ynoiev 7, 8, 9),

ortote

3!-3!

P(Es) = 55708

=2,05-107°
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Avon '‘Aokrnong 2.38
a) To evbexopevo
FE, : “Repbidet o maiking A”

ypadetat E,=FE,jUFE»uU...
O1I0U FEy; : “Kepbidet o maiking A omv i—piwn”, i=1,2,...
Erneidr) ta evéeyxopeva E,; eivatl §éva petagu toug,

P(E,) = P(Ea) + P(Eu) + ...

Enedn n mbavotnta ermrtuyiag os pa piyn eivat 1 Kadl anotuyiag 7

1
P(E,) = 1
Emniong, ernedr) 10 Fyo ypadetat og

Ego : “Kat o1 3 naikieg anotuyxavouv otV mpotr) piyn Kat o A ermtuyyavel
otnv deutepn”,
3331 (3\*1
P(Ep)=-——-—==|-] -.
(Be2) = 43437 (4) 4
3\2(3)\?
O P(Eu.;3)=|- -

ordte 1 (1) divet

P(E,)

e~ B SN

=
| %)=

16
37

B) 'Opota mpoxkurttel 6T 1 IBAvVOTTA TOU £vEeEXOIEVOU

Ejg : “Kepbitet o naiking B”
etvat P(Eg) = P(Eg1) + P(Eg2) + ...
Erniong, enedr) 10 Ega ypapetat og

Eg1 : “O naixing A anotuyxdvet otnv npan piyn kat o B erutuyxavet oty

npotn piyn”,
31
P(Eg)===.
(Es1) =7

Erniong, ene1dr) 1o Ega ypagetat og

Egy : “Kat o1 8 naixteg anotuyxdvouv oty npatn piyn, o A arotuyxavet
otV deutepn kat o B erutuyyxavetl oty devtepn”,

re= (3 31

3\3/3\331 /3\%31
onere - (3) (5) 33-(5) 13

(i)
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ortote

y) 'Opota rpoxurIttet ot

P(Eg)

P(Ey)
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Avon '‘Aokrnong 2.39
a) To evbexopevo

FE : “ H pia xavrpa sivat dompn kat ) GAAn pauvpn”,

ypagpetat

E =AM u M As,
OTI0U A; : “ H i—emudeypévn opaipa eivat aompn”, i=1,2
OTI0U M; = “ H i—ermdeypévn ogpaipa eivat pavpn”, ¢ =1,2.

Ta evbexopeva Ay Ms xat My As sival §éva petadu toug, onote
P(E) = P(AlMQ) + P(MlAg),

Enedny n ipotn ogaipa smavatorobeteitat, ot mbavotnteg tov evdexopévav A; kat M; sivat
5 4
n(A;) = g Kt n(M;) = 9"

kat ta evbexoueva Ap, My eivat avedptta, omote
54
P(A1Ms) = P(A1)P(M>) = 99 =0,247.
‘Opowa
P(M;1As) =0,247,
ordte 1 (1) divet

P(E) =2-0,247 = 0,494.

B) Zinv mepintwon auvtr] (pn enavatornobétnon) to mAr0og TV otoxeiov tou detypatoxopou (2 eivatl ioo

e 1o AR00g 61adwv TIoU PTIavovtal amo TG 9 XAvipeg
9 9!
Kat 1o AR 00g v otoixeiov tou F eivat ico pe to mAr0og 61admv xavipwv S1apopetikoy Xpwiatog
n(E)=4-5=20,
20

Enopéveg P(E) = 6 0, 556.
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Avon '‘Aornong 2.40
To 1An0og twv Atgewv pe 1,2,3,4 1) 5 ypdppata rmou propoupe va @uiagoupe e ta ypappata A, B, T, A,

E xopig entavaAnyn eivat
50 5! 5!
5+A + A+ AS+5! =5+ =+ — + = + 5 =325,
2o 3120 1!
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Avon '‘Aornong 2.41
Ene1dn n A&8n auvt tov 8 ypappdtev riepiexet 2 I kat 2 O, pe ta ypappata g JUIiopouHe va OXnpad-
tiooupe

8!

—— =10080.
212!
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Avon ‘Acknong 2.42
a) 7) H rubavotnta tou evbexopévou

Fq @ “Kadouviat ot 6Uo yoveig”

n(E)
etvat P(E)) =
=@
010U
n(2) = apBpog cuvduaopev 10 atdpev ava 4

(10} 0
- 4 | 416!

= 210
n(E1) = ap®pdg ouvbuaouov 8 atopev (madid) ava 2
(s
S \2) 2
- 98,
28
ordte P(E;)=—=0,133.
210

1) H rubavotnta tou evbexopévou

FEs : “Kaleitat évag arno toug §uo yoveig”

n(Es)
elvat P(E>) =
)@
010U
n(Ey) = 2-apBpog ouvbuaopmv 8 atdpeyv (maibid) ava 3

8 8!
2(3)%

256 =112,

112
ondte P(Ey) =—=0,533.
210

i11) H rubavdtta tou evbexopévou

FEs3 @ “Aev xaldeital kavévag ard toug uo yoveig”

n(ks)
i P(E3) =
etvat (Es3) ()
O11I0U
n(E3) = ap®pdg ouvduaouov 8 atopev (madid) ava 4
C(s)
o\ 4 ) a4
= 70,
70 1
onote P(E3) = —.

210 3
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Avon '‘Aornong 2.43
To mA100g eV otolXei®V Tou detypatoxmpou eivat (mAr6og Siatdlewv 24 ypappdtov o 1p1adeg pe ena-
vaAnyn erd 9 (to poto Yynoio eivar 1,2,....,9) erti mAn0og dratdenv 10 yndpiov o 1p1adeg pe emavainyn
(ta aAda 3 ynoia tou apBpov)

n() =24-9-10°.
a) To AB0g TV OTOIXEIOV TOU EVEEXOPEVOU

FE, : “H mvakida Zexivaet pe A”

elvat (m\n0og dratagewv 24 ypappdatev oe 61a6eg pe enavdadnyn e 9 (ya ta ynoeia 1,2,....,9) erd nmAr6og
dlatagewv 10 ynoiov oe tp1adeg pe enavdAnyn)

n(E,) =24%.9-10%,
orote 1 TBavotnta Tou eivat

n(B,) _242-9-10° 1 _ o

P(E,) = - -
(Ea) n(Q)  243.9.1038 24

B) H muBavonta tou evdéexopévou

Ej : “H mvakida miepiéxet toudaxiotov éva A”
etvat P(Eg) =1-P(Ep),
OTIoU Eé ¢ “H mvakiba dev mepiéxel kaveva A”.

To mAnbog otoiXei®wv Tou Eé elvat (mAnBog Sratddenv v 23 ypappdtev (Afy tou A) oe 1p1adeg pe
ernavdaAnyn e 9 (ywa ta ynoia 1,2,....,9) erni mAndog SiatdSewv 10 ynepiov ot tpadeg pe eravainyn)

n(Ej) =23%-9-10%,

orote
n(E; 23%.9-10°% 233
P(Eg) = 1- Es) - _ _(_)
n(§2) 243.9.103 24
= 0,120.
y) To Ar)Bog 1wV otoixeinv tou evdexopévou
E, : “H mvakida niepiéxet akpiBog éva A”
etvat n(E,) =3-23%-9-10°,
ortote 1 rbavotnta tou eivat
E,) 3.23%.9.10°
P(E,) = n(Ey) _ - 0,115.

n(Q)  243.9.103
6) H rubavotnta tou evbexopévou
FEs : “H muvakida repiéyetl toudayiotov éva A 1y éva B”

etvat
P(Es) =1~ P(E}).
O110U
E(’S : “H rmvaxkiba dsv mepiexel kavéva A 1) B”.

To mAnBog otoixeimv tou Eé elvat (rmAr0og Sratddenv twv 22 ypappdieov (mAnv v A, B) oe tpladeg pe
ernavainyn er 9 (yua ta ynoia 1,2,....,9), erd 1o mAr0og datdgewv 10 ynoiov oe t1p1adeg pe enavainyn)

n(E}) =22°-9.10°,
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orote
E" 223.9.10° 22\3
Py = 1-MED -(B)
n() 243.9.103 24
= 0,230.

€) To MANO0G TV OTOIXEI®V TOU EVOEXOEVOU
FE. : “H mvakida mepiéxetl ta A kat B (touAdyiotov pia @opd to kabéva)”

sivat

n(EE)zz( ;’ )24-9-103:144-9-103,

ortote 1 rbavotnta tou givat
n(E.) 144-9-10% 144
P(E.) = = = — =0,010.
(E) n(Q) 243.9.103 243 7

ot) To A1100G T®V OTOIXEI®V TOU eVOEXOEVOU

FE, : “H mvakiba dsv mepiéxel kavéva aptio yneio”

elvat (mAf0og datdgewv 24 ypappdtov oe tptadeg pe enavadnyrn eri mAnbog Swatddewv 5 wnoiov
(1,3,5,7,9) oe 1e1pddeg pe emavainyn)

n(E,,) =243 - 5%,
orote 1 TBavotnta Tou eivat

n(Ey) 24354

PEO’T: =
(Eor) = =) ~ 2459108

= 0, 069.

Q H mBavownta tou evéexopévou

E¢ : “H mvaxida niepiéxel touddxiotov éva pndév”
etvat P(E¢)=1-P(E/),
O1I0U Eé : “H mvakiba Sev repiéxel kavéva pndev”.

To mAr|Bog otokeiwv ToU Eé elvat (mAnBog dlatadenv tov 24 ypappdieov oe 1p1adeg pe eravainyn e

mAn0og datdewv 9 ynoiov (1,2,...,9) oc terpddeg pe enmavainyn)
n(E}) =24°- 9%,

orote ,

n(E) 243 . 9*

n(Q)  243.9.103

1) To mAnOog 1wV otolxeinv Tou eviexopévou

P(E;)=1-

= 0,271.

E, : “H mvaxida dev miepiéxet 1o 17
etvat n(Ey) = 243.8.93,
orote 1 TBavotnta Tou eivat
n(E,) 24%.8.9°
n(Q)) 243-9-103

9) To AnB0g T®V OTo1XEI®V TOU EVOEXOPEVOU

P(E,) = = 0,648.

FEp : “H mvaxkida dev mepiéxel 8vo i6a ypappata”

sivat
24!

ﬁ'9'103:12144'9'103’

n(Eg) = A24.9.10° =
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(rmAnBog Sratdienv v 24 ypappdtov os 1ptddeg Xopig eravainyn emi 9 (yua ta ynoia 1,2,....,9) e
rAn0og datdEewv 10 ynoinv o 1p1adeg pe enavadnyn) ondte n rubavotnta tou eivat
n(Eg) 12144-9-10°

P(Ep) = =
(Ep) n(Q)  243.9-103

= 0,878.
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Avon '‘Aornong 2.44
a) H mBavotnta tou evbeyxopévou
FE, : “O apBpog niepiéxet touddyiotov 6uo ida yneia”
etvat P(E,)=1-P(E)),
OTI0U E! : “O apbpog dev nepiéyet 161a ynoia”.

To rAn0og ototxeiov tou E! eivat ico pe (to mpwto wneio dev propei va eivat pndév) to mirbog aptOpodv
pe éva ynoio (9) ouv mAnBog apdpov pe duo dragopetikda wnoia (9 - 9) ouv mAnbog aplOpwv pe 3
dragpopetikda ynoia (9- Ag] ouv An0og apOpev pe 4 dSagpopetika yneia (9- Ag) ouv mAn0og apOpwv pe
5 Sagpopetikd ynoia (9 - AZ) ouv rAr10og ap1Buov pe 6 dapopetkd yndia (9 - Ag), orote

n(E,) 9+9-949-AJ+9-AJ+9-AJ+9-A2

I 9l I 9l
9(1+9+%+&+%+%)
76! 5 4l

168571

168570
ordte P(E,)=1- ———— =0,83l.
1000000

B) To Af)B0G TV OTOIXEI®V TOU EVOEXOPEVOU
Eg: “O ap1Bpog nou xkAnpmbnke niepiéxel 3 @opeg 1o 1610 Yyneio”
elvat n(Ey) = ng +nyg + ns + ng,
OTIOU N3, N4, N5 KAl Ng T0 TTANO0G TOV TPWPAPIRV, TEPAPNPIOV, TEVIAYPNPIOV KAl eayndiov aptdpaov
avtiotoya pe 3 161a ynoia. IIpopavog
ng =9.

To mAr00¢g eV TetpaPnPeav aplOpav rmou reptexouv 3 opég to “17 eivat (to undév Sev propei va eivat

P®WTO Pn¢io)
3
8+ ( 9 ) -9=35

(8 etvat ot apOpoi 2111,3111,...,9111 kat 1o mAn6og tov ap®pav mou £xouv npeto Yyneio to 1 eivat ico
e 1o MANO0g TV TPoTeV ermdoyng 2 9éoewv arod 11§ 3 otig ornoieg unapyet 1 emi 1o mAndog tev PoneV
ermioyng evog akopun ynoeiou anod ta 0,2,3...,9).

1610 mpokUITtEt 10 TIARO0G TRV TEPAWTPIOV TI0U TtEPEXouv 3 @opég to “2” 1o “3” 1 ... 1o “9”.

To mAr|00g TV TetpaynPiev rmou neptexouv 3 eopég to “0” eival 9 (apiBpoi 1000,2000,...,9000) Apa to
mAnbog tev tetpayneev pe 3 ida ynoeia eivat

ng=9-35+9=324.

To mAr100¢ eV revtaynerev apldOpav rmou neptexouv 3 popég to “1” sivat ico pe to ddBpoiopa tou mAnboug
neviayneev pe npeto Pneio to “1” kat tou rmArboug reviayneov pe poto pneio didgopo tou 0 kat
tou 1 (autdg o xwplopog yivetat emeldr) to pndév dev pnopet va eitvatl mpoto yndio)

4\ 4 )
(2 )-9 +8( 5 )-9_774.

1610 mpoxurtiel 10 ARG TOV MeviaynPlev apldOpov rmou neptexouv 3 @opég to “2” 1w “3” 1 ... 10 “9”.
To 1A1100¢ TeV MevIawhP1Vv Iou meptEXouv 3 @opég 1o “0” eivat

4
9( 3 )-9—324

(9 elvat ot Tporot emAoyng Tou p®Iou Yndiou ano ta 1,2,...,9 kat ( ) eivatl ot TpOIoL eMAOYHS TGV

3
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9¢oewv twv tpov “0” amd ug 4. To emi 9 eival yia toug tpdroug ermAoyng tou dAdou @neiou and ta
1,2,...,9).
Apa 1o MANO0G TV neviaynev apdpev pe 3 i6ia yneia eivat

ng =9- 774 + 324 = 7290.

To mAn00¢ twv eSawnPiov aplduwov rou neptéxouv 3 opég to “1”7 eivat ico pe to dbpotopa tou mAnboug
eCaynPlev pe mpoto yneio o ‘1”7 kat tou mAnboug e§ayneov pe pwto Yyneio tou 0 xkat tou 1

5 3 5 2
(2 )-9 +8( 3 )-9 =13770.

1610 mpokurttet 1o MARB0G TV e§aprPlwv apBpmv mou neptExouv 3 @opég to “2” 1o “3” 1 ... 1o “9”.
To mAr|00g twv edaPnPiov apldpov mou neptexouv 3 @opég 1o “07 eivar

) 2
9( 3 )-9 = 17290

(9 elvat ot Tpormot emAoyng Tou p®Iou Yndiou ano ta 1,2,...,9 kat ( ) eivat ot TpOIol eMAOYHS TGV

3
Séoewv tov p1ov “0” and ug 5. To erd 92 givan yla TOUG TPOIToUG £IMAOYHS TV AAA®V dU0 pnoiev ano
ta 1,2,...,9).

Yta apanave perprjoape SUo QopES Toug aplBpoug mou EPIEXOUV HU0 1p1adeg 1810V Yneinv, onwg .y
tov 112212, ortdte mpErel va adpaipecoUle Ao ta MAPArdve mANOn to mAR00g autdv TV e§apnPlov
apOpw®v, To oroio givat i0o pe (0 X®P1oPog yivetal emetdn 1o pndév 6ev prmopet va eivat mpoto YPnio)

9\ 6! 5!
—+9.— =81
( 2 )3!3! ) 312! 810
91\ 6 ) , , , , , , ,
( 9 | 3m1 etvat 1o mAnbog tponev ermdoyrng 2 ynoeiov ano ta 1,2,...,9 et tov apBpd petabéoewv 6
5!
AVTIKEPEVOV €K T®V OTIOl®V ta tpia eival i6ta kat ta dAda tpia 1da kat 9 - — eivat 1o mAr6og apOpOV

312!
pe 3 undevikd kat 3 ddda i6a yneia, .y 200220).

‘Apa 10 An0og tev eayndiov apbpwy pe 3 ida ynoeia sivat
neg = 913770 + 7290 — 810 = 130410.
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Avon ‘Acknong 2.45
To mANO0g TV OTOIXEI®V TOU SEYHATOXDPOU £ival 100 e Tov aplOpd TpOneV KATAVOPng 6 81adpopetikodv
opalpdiov oe 8 KeAld, onote

n(Q) = 8.
a) To AN)00g T®V OTO1XEI®V TOU EVOEXOPEVOU

FE, : “KateBaivouv 6)ot otov i610 6popo”

etvat n(E,) =8,
ortote 1 rbavotnta tou eivat
n(E,) 8 1
P(FE,) = = — = — =0,00003.
(Ea) n(Q) 8 8

B) To A100g T®V OTOXEIWV TOU EVOEXOIEVOU
Ejg : “KateBaivouv dAot oe iapopetikoug opdpoug”

elvatl 100 e tov ap1Bpod ponev Katavoung 6 1adpopetikdv opalptdinv oe 8 KeAld He T0 TIOAU £va odpalpibio
o€ KaBe KeAl, omote
8!
8
n(Eg) = Ag = 21 20160,

ortote 1 rbavotnta tou eivat

n(E,) 20160 1
- -~ —0,077.
n() 86 85

y) To Ar)Bog 1wV ototxeinv tou evdexopévou

P(Eg) =

E, : “KateBaivouv 2 dropa otov eutepo 6podo”

etvat ioo pe tov apBpod tponwv ermdoyrng 2 atdpev anod ta 6 (cuvduaopoi tv 6 ava 2) emi tov aplOpo
POV Katavoung 4 dapopetik®v opapidi®v oe 7 KeA1d He T0 TTOAU £va odpaipidlo oe kKaOe keAl, onote

6!
n(E,) = ( g )74 = M74 =15-7" = 36.015,

orote 1 TBavotnta Tou eivat
n(Ey) ~36.015

P(E,) = R - 0,137.

8) To mANOo0g TV oToIXEIWV TOU eVOEXOEVOU
FEs : “KateBaivouv 2 dtopa otov 8eUtepo 0pogo Kat 2 otov tetapto”

etvat 10o pe tov apdpo tponev ermoyng 2 atdopev ano ta 6 (2 dropa kateBaivouv otov deutepo 0poho)
erti Tov apOpo ponev ermdoyng 2 atopev aro ta 4 (2 dropa kateBaivouv otov t€tapto 6podo) eIt Tov
ap1Op6 POV KATAVoHG 2 51apopetikOV opalptdinv oe 6 KeALd 1e T0O TTOAU éva opaipidlo o kaOe kel
(ta untddotra dUo atopa kateBaivouv otoug aAloug 6 opoPoug), OTIOTE

[ 6\[ 4.2 6 4

orote 1 TBavotnta Tou eivat

n(Es) 3240
=——=0,012.

n(Q) 86 ’

P(Es) =

€) To mANOog TV oto1XEI®V TOU evdeXOEVOU
FE.: “O A xat o B kateBaivouv otov 6eutepo 6podpo”

etvat ioo pe tov ap1Buod ponav katavoung 4 61apopetikav opalp1diov oe 8 keAld (ta urddoina 4 atopa
KateBaivouv oe KATIO0V Ao TOUG 8 0pOPOUG), OTIOTE

n(E,) = 8%,
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orote 1 TBavotnta Tou eivat
4

P(E,) = 2—6 =0,016.
ot) To AY100G T®V OTOIXEI®V TOU eVOEXOHEVOU
FE,r : “0Mot kateBaivouv otov Tpito Kat t€tapto 6popo”
elval 100 pe Tov apldpo TPOTI®V KATavoung 6 51apopeTtikdv opalpldiov oe 2 KeAld, orote
n(Eyy) =25,
ortote 1 TBavotnTd ToUu eivat .
P(Ey;) = :—6 =0,0002.

Q) To mAr)00g TV oTo1XEIDV TOU evEeEXOIEVOU

FE,; : “0Mot kateBaivouv oe §Uo opdpoug”

etvat i0o pe tov ap1dpo poénev ermAoyng dUo opoPav aro Toug 8, emi Tov aplBpod POV KATavoung 6

drapopetikaiv opaipldiev os 2 keAd , ondte

8!
n(E.) = ( 2 )26 = 2'—6'26 = 1792,

orote 1 TBavotntd Tou eivat
1792
P(E,) = T 0,0068.
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Avon '‘Aornong 2.47
a) H mmbavotnta va ermdeyet o A eivat
- n(Q)

OTIOU 7] T0 TIANB0G CUVOUAOHU®OV TIOU TIEPIEXOUV TOV A, TO 011010 £ival ico pe 1o mAnbog cuvduaou®v TV

Py

19 ava 4, onote

n(§2)

|
20) - 20 = 15504
5 515!

19!
ny = (19) ) = 3876.

4 )7 a5l
Enopévag
3876
P=——=0,25.
15504
B) H mmBavointa va emAeyouv ot gpotintég A kat o B eivat
n2
P =
S (@)

OTIOU N9 10 TIANB0G Tp1adwmv ToU TEP1EXOUV Tov A Kat Tov B, 1o oroio eivat ioo pe 1o Ar)6og cuvduaopov

18!
g = ( 18 ) 5 _ 516,

18 ava 3, omodte

3 ) 35
Enopévag
816
Py, =——=0,053.
15504
y) H mBavdinta va ermdeyet o gounng A kat va pnyv ermdeyet o B etvat
n3
P =
(@)

OTIOU N3 T0 MMANO0G TV OUVOUACP®V TIOU TIEPIEXOUV ToV A Katl dev rieptExouv tov B, 1o ormoio eivat ico pe
10 AN0og ouvdbuaopwv 18 ava 4, onodte

18!
m:(m) 18 3060,

4 )7 anal
Enopévag
3060
P;=————=0,197.
15504
6) H rubavotnta va pnv ermideyet kavévag ano toug A, B ) T eivat
fn(@)

OTtoU 714 1o TANB0g Teviddmv mou dev mepiExouv toug A, B kat I', 10 oroio eivatl ioo pe 10 mmAnbog
ouviuaoH®V TV AAA®V 17 @ottnt®Vv ot TIEVTIAdEG, OTOTE

|
n4:( 17) 1—7':1688

5 ] 5120
1688
Kat P-4~ 2% 909
n(Q) 15504

€) H ruBavotnta va emideyel touddyiotov évag amo toug A , B 1 T eivat

Ps=1-P;=1-0,109 = 0,891.
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Avon '‘Aornong 2.48
Av E - “H BoAn eivat erutuyng ”
Kat A “Duoaer”
P(A)=0,2, P(E|A) =0,3 xat P(E|A")=0,6

ortote 1) TBavotnta va netuyetl pia PoArn sivat

P(E)=P(E|A)P(A)+ P(E|A")P(A")=0,3-0,2+0,6(1-0,2) =0,54.
B) H rmBavotnta va punv @uodast pe 6edopévo ot mEtuxe n PoAr) eivat
P(E|A")P(A") 0,6-(1-0,2)

P(FE) 0,54

P(A'|E) = =0, 889.
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Avon '‘Aornong 2.49
Ot rBavotnteg TV eviexOpEVOV
FE; : “ Ynuapyouv i dooot ota riévie @uAda”, orou ¢ =0,1,2, 3,4,

E.
etvat P(E;) = Z((QZ))’
omnou

52 52!

10 MA100g TV oToXEiwV Tou derypatoxwpou €2 (mAr0og cuvduaopov 52 ava 5). Emiong:
a) To mAn0og v otoikeiwv tou Ey eivat n(Ey) = 48 (4 dooot kat éva amno ta dAda 48 @uAda) onote
n(Ey) 48

P(Ey) = -
(E4) n(Q)  2.598.960

=0,0001.

B) To mAn0og n( Ey) twv otoiyeiov tou Fs eivatl (6Uo acoot kat tpia dAAa @uAAa) to yivopevo tou aplpou
6146wV aro toug 1€00eP1g Aco0Ug 1Tl T0 TAN00G TOV TP1Ad®V IToU yivoviat amno ta aAla 48 euAAa, dniadn)
4 48 4! 48!

E>) = - -
n(E2) ( 2 ) ( 3 ) 22l 3 L TTO
orote
n(Ey) 103776
n(2)  2.598.960

P(B,) = = 0,0399.

y) H rmBavdéinta tou evdexopévou
I': “ Yriapyet toudayiotov évag Aooog ota révie @uAla”,

etvat P()=1-P("),
OTI0U
o[ 48) 48l
n(T) _( o | = o = LT12304

0 ap1BPog TeEVIadmVv 10U Hev TEPIEXOUV Kavévav acoo (Ar0og ouviuaopav 1oV dAlev 48 UAAeV ava
5). Enopévag
1.712.304

P(I)=1- 2
2.598.960

= 0,341.

6) H rubavotnta tou evbexopévou
A “Ymiapyouv 4 6pota ota mévie guUAda”,

eivat P(A):P(A1)+P(A1)+...+P(A13),
OTI0U
A; 1 “ Yniapyouv 4 6pota i ota miévie @UAAa”, i=1,2,...,13.
Tupgeva pe o (a) P(A;) =0,0001,
orote
P(A)=13-0,0001 =0,0013.
€) H rubavotnta tou evdexopévou
FE : “ Ynuapyxouv 3 acocot kat éva {euydpt ota mévie @uAda”,
n(E)
n(Q)’
To n(FE) etvat i0o pe 1o yvépevo tou mAn0og tponav emdoyrg 3 dcowv ano toug 4 (ouvbuaopoi v 4

avd 3) et 12 (ta vniodowna €idn @uUAAev, dnAadn dudpla, tplapta,...) emi 1o MANO0G TPONEV ETMAOYNG 2
aro 1a 4 tou kabe eidoug (ocuvduaopol Twv 4 ava 2), ornote

4 4 4! 4!

etvat P(FE) =
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288

= ——— =(,00011.
2.598.960

Kdt P(E)

ot) H rubavdinta tou evdexopévou
B : “ "Exet éva oro1o6rjiote @oudA”,

etvat P(B)=13P(F) =0,00144.



