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‘Aornon 1

To meipapd pag ouviotatat ot piyn 3 eV’ Keppdtev. ZupBoldidoupe pe X tov aplOpo rmou
pag Aéel moosg @opég spdaviotnke kKopwva. Na Bpebouv ot Tipég rou maipver n T.M. X kat va
urodoyiotet 1 Zuvdptnon Mbavontag (Madag) (PMF), px (), autig.

Avuon

'Eote ta evdexopeva: K={¢pxetal kopava} kat I'={é¢pxetatl ypappatal.

Ta xéppata sivat “tpa’, apa P(K) = 5 Kat PT) = 5

H T.M. X AapBavet g tipég ¢ = 0,1, 2, 3, kabwg propet va sppaviotei kopova arnd 0 — 3 @opég
OoUvoAlKd. Bpiokoupe Aoutdv avaAutika :

« px(0) = P(X = 0) = P(,IT)) = P(D)- P(D) - P(D) = 3+ 5 =
e px(1) = P(X = 1) = P({K,I.T}) + P({T.K, T}) + P({T\T,K}) = é + é + % _ g
e px(2) = P(X =2) = P{K, K. T}) + P({K,T,K}) + P({T,K,K}) = é + % + 1o g

e px(3) = P(X = 3) = PUK,K.K}) = P(K) - P(K) - P(K) = 5 - 5 - 5 = =

‘Apa, nn PMF 9a sivat:
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8

0 aldou

Hapatipnon: H px(x) sival pia éykupn Zuvdptmon Mbavomntag (Madag), kabaog ikavorotel v
ZuvOnkn Kavovikonoinong:

> (@) =445+ 121
pr “378 8T8

H ypagikr) tng napdotaor (neptoptopevn oto draotpa [—5, 5]) gaivetatl oto Zxfjpa 1.
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Probability Mass Function

Txfua 1: Tuvapon Mbavountag (Madag) px ().

‘Acknon 2
'Eote 6takpttr) tuxaia petaBAnty X pe PMF:

Na unoAoytotet 1 otabepa c.

Avuon
®a npérnet va oxvet n Zuvonkn Kavovikoroinong:

n

n
nn+1) 2

r=1

n
IMapatrnpnon: a v evpeon tou abpoiopatog Z T XPNOoorot|nKe O TUI0g UITOAOY1OU0U TOU
r=1
aBpoiopnatog n MPEIEV 0peV aplOPNTIKLAG IIPOGdoU :

n

nn+1
L)

‘Aoknon 3
To éva 6¢kato TV epyaldeinv IOU Kataokeuddel pia etalpeia eival edattopatikd. YroAoyiote v
mbavotnta, oe eéva tuyaio detypa 10 epyadeiov va Byouv 2 akpBog epyaleia EAQTIOPATIKA

(i) Xpnowornowwviag tn Atwvupiky Katavopn.

(i) ITpooeyyioviag i Awwvupikr Katavopr pe pia Katavopur Poisson.

Auon

(i) ZUpgeva pe Vv ekPpOVNOoN g AoKNoNG, 1 rmoavotnta €mAoyng eAATIORATIKOU gpyaleiou
etvar p = 0.1.
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Eav n tuxaia petaBAnt X nmapiotdvel 1o mARO0G tov eEAATIONATIKOV epyaleiov oe Seiypa 10
epyaleimv, 10te 1 Atwvupikr Katavopr divet:

10
P(X =2)= < 0 ) -0.12.0.9% = 45-0.01 - 0.43 ~ | 0.194
(ii) H Katavopr) Poisson nou nipooeyyiet ) Alwvupikn auvtr) Katavopr éxet:
A=n-p=10-0.1=1
‘Apa, otV nepinm@on autr), £XOUpE:

e AT e—1.12
P(X =x)= o kat P(X =2)= TR 0.184

Mapathpnon: H nipoogyyion katd Poisson, yevika arodibel kaAutepa arotedéopata otig IePo-
oeigmoun — 0o kat p — 0.

‘Aornon 4
H mBavounta va avubpdoest aoxnua évag acbevng oe pia éveon eivat 0.001. Eav n éveon yivetl oe
2000 aoBeveig, untodoyiote v mBavotnta va avitdpdcouv acynpa:

(i) ArpBwg 3 aobeveig.
(i) ITeploodtepot amnd 2 aobeveig.

Auon

'Eote tuxaia petaBAntr) X rou rapiotavet to nmAndog towv acbevav rou 9a avudpdcouv acxnua. H X
€xel Awvupikr) Katavopr), aAdd, eneidr) ) "aoxnun aviibpaon”™ eivatl oravio yeyovog (cuvbuaotikda
He TO yeEyovog OTL €XOUpE €va apKouving peyddo Oetypa aobevav), prmopoupe va dexboupe ot
akolouBeil katavour] Poisson. Omdte, €xoupe:

—A_Ax

P(X =z)= —, omouA=n-p=2000-0.001=2
z!

(i)

e72.20  e72.91 72,92

PX>2)=1-[PX=0+PX=1)+PX=2)]=1—( TS TR )
—2‘1 —2.2 —2_4
:1—(61 +€1 +e2 )=1—5¢"2 ~[0.323

IMapatnpnon: 'Evag akpiBrig urtodoylopog v idwv mbavot)tov pe ) XpHon s AteVUpRiKng
Katavoprg Sa nepidapBave oAU meplocoTEPO KOO, HeGOPEVAOV TV TTIOAU PEYAA®V UTIOAOYIOU®V
nou 9a npoékurttav (rt.x. 2000! xtA.).
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‘Aoknon 5

'Evag apnpnpévog Aoylotrg €Xel OtV TOET) ToU 7w KAe1did, and ta oroia povo 1 (e Supatat mmoo...)
taipiadel oy nopta tou ypageiou tou. EmAéyet tuxaia éva kAedi kat to doxkipdadet otnv kAeidapid.
Av bev taptdlet, ermdéyet éva allo kat Savarnpooriabel PEXPLG 0tou ermAéSel 10 0OTO KAe1dl Kat
EexAelbwoel v mopta tou. Opidoupe v tuxaia petaBAnt X g 1o mAnbog towv KALWB1OV oU
doxipadet (cupmeplapBavopévou Katl tou tedeutaiou pe To oroio avoiyet teAdika v nopta). Na
urodoytotet 1 Suvdpmon Mbavowag (Maag) px (k), av yia kabe kAeibi to oroio dev avoiyetl tv
moptda, 1o torobetei §avda miow otny ToEm Tou.

Avon

'Otav o Aoytotr|g Badet miowm oty To€rn Tou To AdBog kAe1di, dnAadr) ermdéyet pe emavadeor), €xoupe
1

ouclaotikd pia akoAoubBia Avefdapmniov Aokiuov Bernoulli, pe mbavotnta emruyiag p = — KAt
n

1
arotuyxiagl —p=1— —.

n
Zuvenag, n toxaia petaBAnt) X akodoubei Teopetpikr) Katavopr, Kat Kat eréktaor 1 {nrovpevn
Zuvapwon IMbavoinrag (Madag) Sa eivat:

)k—l .

pX(k;):(]'_p)k_lp:(l_ ) k:132737

1
n

‘Aoknon 6

Ye pia tnAepovikn ouvopidia, Katd ) didpkela kabe Asrtou untapxet pia mbavotnta 0.05 va “néoet”
n ypappn. YnoBEtoupe neg 1 CUPMEPIPOPA NG TNAEPOVIKIG YPAPRING A0 AeMTO 0 AEMTo £ivat
ave§aptn.

(i) Towa eivatl n rmbavotnta va “mEoet” 1 ypappn yia 17 gopd katd to 5° Aertd g ouvopdiag;

(ii) ITowa eivatl n mbavotta va pnv €xet “miEoet” ) ypapps katd ta rpota 10 Aertd g ouvoniAiag;

Avon

Eotw X tuyaia petaBAntt) rou Seixvel og oo Aertd g ouvopdiag £Meoe 1 yPapp).

H X akoloubei ) Teoperpikn Katavopr pe mapapetpo erutuyiag p = 0.05, agou kabe Aerto
artotedel Avelaptntn Aok Bernoulli, pie tubavotnta ermtuyiag p = 0.05.

Mapathpnon: Ze auty tn Aokiur] Bernoulli mou peletdpe, éxoupe Sewprjoel og trutuyia” v
MEPIMTOOT TIOU 1] YPARHL) “TIEPTEL).

Me Bdon ta nmapandave, £XOUE:

(i) H ¢ntovpevn rmbavotnta Ya sivat:

P(X =5) = (1-0.05)*-0.05 ~ 0.041

(i) H ypapun dev Sa “méoet” ta npota 10 Aerrd, av kat povo av éxoupe 10 amotuyieg ot oet-
pda (6nAadr), yia 10 ouvexdpeva Aemta n ypappn Swawpeitat avénagn). 'Etot, n {nrovpevn
rubavotnta Sa sivat:

P(X >10) = (1 —0.05)' ~ 0.599

‘Aoknon 7

'Eote ou pixvoupe BoAég evavtiov otoxou pe mbavotnta srmtuyiag p = 0.3. Na unoloyiotet o a-
P1O10G 1 TV BoA®V TTOU arattouvidl, €101 Wote 1) havotnta va Xturn et o otdxog touddayiotov 1
@opd va sivat toudayiotov 90%.
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Auon

Eoww X tuyaia petaBAntt) rou petpdet 1o mAf0og tov ermtuXev BoAov pag.

H X akolouBel Atwvupikn Katavopr, pe mbavotnta p = 0.3. H Seltepn napaperpog g Katavoung
(n), 9a uroAoyiotel and ta dedopéva g Aoknong wg eEng:

P(X>1)>09=1—P(X =0)>09

)-po-(l—p)”] >09=1-0.7">0.9

4
—
|
;\\
o 3

= 0.7" < 0.1 = n-n(0.7) < In(0.1)

In(0.1) ~2.303
> S > =n>6451=[n>7
"= mor) T "= o3t T

, adou 10 N eivatl UOIKOG ap1Oog.
Mapatfipnon: H gopd g napandve avicwong dAdage, diou daipéoape pe to [n(0.7), mou ivat
apvnukog apibpog.

‘Acknon 8

'Eva doxeio mepiexel apyika 1 korkivy kat 1 prde pnidda. Xe kabe otadilo 1ou melpdpatog, ermAe-
youpe tuxaia 1 pridda kat v enavatornobetoviie péoa oto Soxeio padi pe akourn 1 prndalda tou idou
xpopartog. AnAadr), av v rpwotn eopd ermA£ioupe v KOKKIvn uridda, tote aut) torodeteitatl rmalt
oto doyxeto padi pe 1 akopn kOkKvn pridda (omote, 1o Soxeio TIEPIEXEL OUVOAIKA 2 KOKKIVEG PITAAEG
kat 1 prAe pridda). ‘Eote X 10 mAn6og tov otadiov £ng v ermAoyn g UIAe purddag.

(i) Na uroAoyioete ) Zuvaptnon Mbavotnrag (Mdadag) tng tuxaiag petaBAnug X.

(ii) Yrmodoyiote v mbavoua P(X > n), orou n guoikog aptBpog, kat deigte ou n rubavota
TOU YEYOVOTOG va ermideyel TeAKaA 1) PriAe priddad, KAmowa otiypr) oto péddov, ivat ion pe 1.
Auon
Mze 11 forife1a g Kowng AoyiKkrg, KataAaBaivoupie 6Tt av yia pwtr @opd eruAégoulie purde praia

010 i-0016 0tAd10, TdTe avaykaotika ota rponyoupeva (i - 1) otddia sixape ermAédel KOKKvr pridia.

(i) Exoupe Aoutdv, avaAutika:

eP(x=1—>-_t _ 1

2 111 11+
eP(xX=2—2.t__ 1

23 2.2+ 1)

1 2 1 1
e N A I RSy
Cpx_g 1281

2345 1.(@+1)

[Napatwpoupe, Aoutdv, ot n Luvaptnon IMbavéintag (Malag) akoAoubel éva ocuyKeRpEVO
“potiBo”, rou propei va pag Swoet éva yeviko turo. Autdg eivat o &g :

P(X:i)Z%, t>1
i-(i+1)

(ii) Ta tov urtoAoyiopod g {nroupevng mbavotntag EXOUNE :
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" 1
P(X>n)=1-P(X <n)= _;i~(i+1)

. 1 1 1 1
Gst33732" +n-(n+1))
:1—[(1—%) (%—éﬂ'(%—i%““ (;_njq)]
:1_(1_n41rl):n~1%1

®a Bpoupe, tpa, v mbavotnta otav n — co. Tote, £xoupe:

1
lim P(X >n) = lim =0

n—00 n—oon + 1 o

Zuvenwg, agou n tuxaia petaBAnt) X avurpoornevet 1o Anog tov otadiov €mg v ermoyn
g prAe priadag, katadaBaivoupe ot n pride pnidda Sa ermdeyel KAnowa otypr) oto péAdov

(peta and nenepacpévo aptduo otadiev), pe mbavouta 1!



