Katovopéc Stakpitwv tuxaiwv
HETABANTWV



YNEPYEWUETPLKN KOTOVOMN

Ac Bewpnooupe pLar KAATIN TTou TIEPLEXEL A
Aeukecg kat M poupec odaipec. E¢ayoupe
Tuyolila avev emavaBecewg v opaipec. Eotw X
10 MANOOC Twv AsUKkwV oatpwyv oTto OELypO TWV
v opalpwyv. TOte AEPE OTLTO X EXEL TNV
UTTEPYEWMETPLKN Katavoun. H ocuvaptnon
riiBavotntac tng X divetal amo Tov TUTOo:



YNEPYEWUETPLKN KOTOVOMN
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Napadsiypa

2e pta 6eopn 50 tepoxiwv evoc mpoiovtoc ta 5
elval eAattwpatikd. ExkAeyoupue tuyaio 3
TEpOXLOL aTto T SECUN.

a) mola n mBavotnta va uTtapxeL akpLBwWC eva
EAATTWHATIKO TEUAXLO OTO OElyQ;

B) mola n mBovoTNTO TOUAQXLOTOV EVA TEMAXLO
Vol elval EAQTTWUOTLKO;

y) mola n mBavotnta to oAU Eval TEPAXLO VOl
elvol EAQTTWUOTLKO;



a) Exoupue:
P (€va EAATTWHATIKO)=

_ [ij[425j 99
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B) P (toulaxlotov eva EAQTTWHATIKO)=

= 1-P (Kaveva EAATTWHATLKO)=
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y) P (to moAU €va eAaTTWUOTLKO)=

=P (kaveva eEAATTWHATIKO) + P (Evol EAATTWHATIKO)=
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Aokipéc Bernoulli

Mua akoAouBia aveéaptntwyv SoKLUwWVY, o€ KABe
LLLOL OTTO TLC omtolec dtakpivoupe Svo duvata
aroteAeéopata (evoexoueva) A (emtuyia) kot A’
(amotuyxia) kaAeital akoAovdia aveéaptntwv
ooktuwyv Bernoulli.

2uvnBOilovpe va cupBoAilloupe UE p, g TLC
riibavotntec epdpavion Twv EVOEXOUEVWV A Kol
A" avtiotowa. Eivol pavepo ot p+g=1



AUVWVUULKA KOTOLVOUN

Ac Bewpnooupe n dokueg Bernoulli, kot €otw X o
apLOUOC TWV emLTUXLWV. Tote Agpe otLn X
akoAouBel tnv Suwvupkn katavoun. H cuvaptnon
idavotntac TS SUWVULKNAC KATAVOUNC:
P (k «emutuyiec» otic nn okipec Bernoulli pe
ruBavotnta entuyiag p)

OLVETOLL OUTTO TOV TUTIO:

b(k,n,p) =PX=k) = (D pK(1 — p)nk |

k=20,1,..,n



papLKEC MOPACTACELC TWV CUVOPTHCEWV TILOAVOTNTAC VLA TLC
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lPadLKEG MAPACTACELG TWV CUVAPTACEWV AOPOLOTIKAG

ribavotnrtac ywa tw¢ b(k, 10, 0,3) kau b(k, 20, 0,3)
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H p=0,3 kot n=20



MNapadelypata

Pinttoupe eva voutlopa 10 ¢popec. Mowa n mibBavotnta
va epdavicBouv ypappoto 6 Gopeg;

10 6 ;4 \10-6
o102 )= |(5) (5] -o.2ost
2 6 \2) \2

Mua Blopnyovia mopayetl e€aptrpata amo To onola To
10% eivatl eAattwpatika. EmAéyoupe tuyaia 20
eEOPTAHOTOL ATTO TNV VPO TIOPAYWYNC.

a) Mowa n mBavotnta va UTIAPXOUV 2 EAQTTWHLATIKA
oto delypa rov erAe€ape otnv TUXN

20 2 20-2
b(Z,ZO,ﬂj = (ij (i) =0,28518
100 2 J\10 10



B) Mola n mBavotnTa val UTTAPYXOUV TO TTOAU 2
EAQTTWHOTLKA 0TO Selypa ou erAe€aue otnv TUXN;

P(z):b(o,zo,£j+b(1,zo,£j+b(z,zo,ﬂj=

100 100 100
2010920 2011919 2012918

:(oj@ [5) {1)(5) (E) +(2J[5) (E) -

=0,12158+0,27017 +0,28518=0,67639

y) Mowa n mbavotnta va uTtdpXouvV TOUAAXLOTOV 2
eAQTTWHOTLKA 0TO Selypa ou erAe€aue otnv TUXN;

1-— b(O, ZO,ﬂj — b(l, 20,£j =1-0,12158-0,27017 =0,60825
100 100



6) Mota N mBavoTnTa VoL UTTAPXOUV EAATTWHATIKA O
LLLOL CUOKEUOLOLOL TTOU ETULAEYOULLE OTNV TUXN;

20 0 20 20
oo ) (B (B s (3
100 0 J)L10 10 10

=1-0,12158=0,8784



Meon Tiun Kot StakLpavon tne
SLWVULLLKNC KATOVOUNG
H p€on tun kat n dtakvupavon the SLwVULKAC

KOTOWVONG LE TIAPAETPOUC U KOl p OlveTaL ATIO
TOUC TUTIOUC:

* 1= EX) =up
+ 0°=VIX) = vpg



[EWUETPLKN KOTOVOUN

Ac Bewpnooupe plo akoAouvBia dSokipwv Bernoulli,
n omola teppatifeTol otav epdavicBel smtuyia yio
npwin ¢opa. Eotw X o aplBpoc twv
QTTOULTOUMEVWYV OOKLUWYV. Tote Aepe ot n X
akoAouBel tnv yeEwHeTPLKA Katavopun. To X
AopBavel kaBe BeTIKA AKEPALA TN, KOL LOXUEL O
TUTTOC:

p,=P[X=v] = (I-p)"'p=qg"'p
dedopEvou OTL oL TPWTEC V-1 SOKLUEC TIPETEL VOl
dwoouv amotuxia n 6 v-00TN EMLTUYLA.



Napadeyua

H miBavotnta va BpeBel eAeBepo taél o KeEVTPLKO SPOUO ULOLG
NOANG o€ wpa ayung eivat 10%. Moia n mBavotnta va
enBLBacOov e oTo 7° Tkl MOV Ba TIEPACEL ATTO UMTPOCTA UOC;
Antavtnon: KoBwc eva dtepxopevo takl eivat eAevBepo N
KATELANUUEVO, EXOUME pLa akoAouBia Sokipwyv Bernoulli, n
omnolia teppatiletol otav epdavicBet yia mpwtn dopd eAeVOepoO
taél, oto omolo kalt erBLBalopaote. EXOULE CUVETIWCG HLOL
YEWUETPLKN Katavopun ue v=7, p=0, 1 kat g=0,9:
P[X=v] = gq"'p =
P[X=7] =0,9710,1 = 0,053



[EWUETPLKN KOTOVOUN

[l TNV ocuvaptnon KATAVOUNG TNG NEWUETPLKNG
Katavour']q EYXOULE:

-1 1- 1- k
PZq” pluege. g =p :P—pq =1-q

Emopevwc:



Napadeyua

Eva {apl pliyvetal cuvexwc LEXpL va epdavicBel aoooc.
Mol n mBavotnta va cupPel auto
e a)otnv 10" piyn
e B) mpv amo tnv 10" piyn
e v)peta tnv 10" piyn

1

0) pjo= P[X=10] = (1-2)11==3,2%

B) PX<9] = F9) = 1- (3)° ~ 80.6%

v) P[X>10] = 1- P[X < 10]=1-F(10)=
=1-[1- Q"] = Q' ~162%



Katavoun Pascal (apvntikn Stwvupikn)

Oewpovpe pa akolouBia (aveéaptntwyv) SOKILWVY
Bernoulli pe mBavotnta emtuyiag p (ko amotuylag
q=1-p) otaBepn yia OAeg i dokipeg. Eotw X o
aApPLOUOC TWV SOKLUWV HEXPL TNV EMPAVLION TNC T
erutuyloc. H katavoun tng tuxaiog petapAntng X
KaAELTOL APVNTIKA SLWVUMLKN KOTOVOMI 1] KOLTOLVO N
tou Pascal, pe mapapeTpoug  kat p kat cupBoAileTal
Nb(r,b). H ouvaptnon ntBavotntoc aUuTAC TNC
Katavoung dilvetol amo tov Tumo:

f(x)=P[X =x] :[j:ijprqx—r



MNapadelypa

MoAeuiko mAolo BaAeL evavtiov €xBpkol okadouc pe mupoBolo, ot
BoAEg Tou omolou €xouv mBavoTnTa Vo ETIITUXOUV TOV GTOXO Lon mpog
%. Av armattouvtal 4 emtuXelg BoAeg yla va BuBloBel to avtimalo
nAolo, oLa n mBavotnta va xpeltacBouv toulaxlotov 6 BoAEG;

Av cupBoAtooupe pe X tov aplBuo twv BoAwv tou Ba artoitnBouv
nExpL va PANBeL 4 popec o avtimaAoc oTtOx0C, TOTE N TUXALA LETAPANTA
X akohouBet tnv katavoury Nb(4, % ), koL cuvenwc:

X—l 4 x—4
P[X=1]- (ﬁj (Ej x-45,.
Onote 4-11\4) \ 4

P[X >6]=1-P[X =4]- P[X =5]=

- (G- ) o




Katavoun Poisson

Avodepopaote oe pLa tuxaia petafAntn X mou HeETpA TOV
apLlOo Twv epdavicewv evoc palVOUEVOU OE KATIOLO
OUYKEKPLUEVO SLaoTnua (xpoviko dlaotnua, N dtactnua
LLAKOUG, KATT) .

Ta oNUAVTLKA OTOoLXELa Elval:

1) n X maipvel Tipeg apyillovtacg amo 0 xwplc va £xeL
BewpnTiKA Eva Avw OpPLO,

2) MpEMEL VOl VOLDEPOLLOLOTE OE EVOL CUYKEKPLUEVO
dlaotnua Ko va elval EekaBoapo MOoo elval AUTO, EVOLC
XPOvoc, uia pHEpa, pia wpa, pia oeAida. Mavta peEmeL va
yvwpllou e o€ oo dtaotnpa akpLpwc avadepetal o
aplOpoc Twv epdavicewv Tou PatvopeEvou o petpa n X.



Katavoun Poisson

 H ouvaptnon midavotnrac tnc Katavoung Poisson ival:
—AAX

e
P(X=x) =

wra x =0,1,2, ...

 H adpototikn cuvaptnon mdavotnta () cuvaptnon
KQTOVOUNC) VO €XOUME HEXPL KOl X EpdavioeLc LoouTol
LLE

- e MK
P(X<x) = z T x=20,1,2, ..
k=0



[padLKEC TAPACTACELC TWV CUVAPTNOEWV
nii@avotntoc Poisson pe A=5, 10 kot 20
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fpadLKEC MOPOAOTACELC TWV CUVAPTHOEWV 0tOPOLOTLKAC
rni@avotntac Poisson pe A=5, 10 ko 20
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MeEon TR Kot SLoKUaven TG
katovopunc Poisson

e H peon TIMNC pHLag Tuxaioc petafAntng X mou
akoAouBet tnv katavoun Poisson eivaol

u=EX)=2A
e Evw n dtakupavon sival

o? =Var(X) = A



YrioAoylopoc niBavotntac Poisson

O aplBuoc X twv tunoypadpikwv Aabwv og pLa
oeAiba evoc BiBAlou akoAouBel TNV KaTtovoun
Poisson pe nopapetpo A = 5. Na urtoAoyloTel n

riiBavotnta plo oeAida va epLeExeL 2 akpLBwc
AaOn.

Kavovtac xpnon tncg katavounc Poisson yia A=5
Ba exoupe:
e—552
P(X=2)= T 0,084




Napadeyua

Mua Bloteyvia kaBaplopou poUxwv Asttoupyel kKaBnuepwva 8
wpPEeC. H Bloteyvia dExeTal KATA LECO OPO 24 rapayyeALeC TNV
NUEPQ yLOL KOBAPLOUO EVOUUATWV.
e (1) Na vrtoAoyloBei n mBavotnta va dextel 4 mapayyeAieg
TNV EMOUEVN WPA.
e (uw) Nao urtoAoyLoBel n mBavotnta va dextel To oAU 2
TP AYYEALEC TNV EMOUEVN WPAL.

e (wt) Av untoBeooupe otTL To MAUvTAPLO KaBapLopou emabde
Karota PAABN KAl XPELAOTNKOV 2 WPEC VAL ETILOKEVALOTEL,
(a) molog eival o avopeVOUEVOC apLlOPOC TopayyEALWY OTO
SdlaoTnuo aAUTO, Kol
(B) mowa etvat n mBavotnta n Broteyvia va exet 6exBel
ToUAdxLoToV 3 apayyEALEC OTO CUYKEKPLUEVO SUWPO;



OL tapayyeAiec akoAouBouv tnv katavoun Poisson. ZUpdwva pe
T SedopEva 0 pEcOC aplBOC apayyeAlwy eival 24
nopayyeiiec ava nuepa, OnNAadn mapayyeAiec tnv wpa. Me
Baon To MapAITAVW EXOULLE: 3

g3

(i) P(4 mopayyeiiec tnv wpa) =P(X=4 | A=3) = T =0,168

Apa n {ntoupevn mBavotnta eival 16,8%.
(ii) P (to moAU 2 mapayyehisc tnv wpa)=P(X <2)=P(X =0)+P(X =)+ P(X =2)

e=.3°

P(X =0]|2=3)= —0,0498
-3 1

P(X =1|4=3) =23 _0,1494
-3 2

p(X =2[4=3) =83 _0,2240

Entopévwe P (to oAU 2 mapayyeAiec tTnv wpa) =
=0,0498 + 0,1494 + 0,2240=0,4232.
Apa n {ntoupevn mBavotnta eival 42,32%.



(iii-a) O avapevoueVoC aplBUOC mapayyYeEALWY OTLC 2 WPEC LOOUTOL IE

TO HEOO TNC KaTtavounC Poisson yla to dtaotnua avto. AnAadn,
OVOUEVOULLE A= 3-2 = 6 TtapayyeALEC.

(iii-B) n mBavotnta n Broteyvia va £xel dexBel touhaxLlotov 3

T POYVEALEC OTO CUYKEKPLUEVO Silwpo lval

P (touhdylotov 3 rapayyelieg to diwpo)=P(X 23)=1-P(X =0)-P(X =1)-P(X =2)
Ouwc

e—6 . 60

P(X =0|A=6) = —0,0025
—6 1

P(X =1|4=6)=2 % _0 0149
-6 2

P(X =2|41=6)=2 % _0,0446

Entopévwe P (touAdxlotov 3 napayyeAieg to Siwpo)=
=1-0,0025-0,0149-0,0446=0,9380
Apa n {ntovupevn mBavotnta ivat 93,80%.



H mpooEyyion tnC AUWVUMLKAC KOTOWVOMNG ATtO
TNV Katovopun Poisson

Av n X akoAouBel AUWVULLKN KATOVOUN HE N HEYAAO Kal p
Kovtd oto unéev (ne np<I10), tote n katavoun tng X
NPOOEYYL(ETAL LKAVOTIOLNTLIKA oo TNV Katavour Poisson. To A
NG Poisson w¢ peon TN tng Ba oovtal e A=np.
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Napadsiypa

e H duakptitn tuxaia petoBAntn X akoAouBei
Avwvupuikn katoavoun pe n = 100 ko
p = 0,03. Na Bpebei n P X=2)],

° a) pe xpNnon tnS AUWVULLLKAC KATAVOUNG, Kol

* ) HE TN XPON TNG TIPOCEYYLONG QL0 TNV
katavoun Poisson.



MNapadeypa

100

: a)P(X=2)=( ,

)0,032 .0,97%8 = 0225

e B) MNpooeyyiloupe TN AUWVUULKN KOTOVOUA UE TNV KOTOVOUN
Poisson urtoAoyilovtactoA=n-p =100-0,03=3.

e 332

PX=2)= T

= 0,224



	Slide Number 1
	Υπεργεωμετρική κατανομή
	Υπεργεωμετρική κατανομή
	Παράδειγμα
	Slide Number 5
	Slide Number 6
	Δοκιμές Bernoulli
	Δυωνυμική κατανομή
	Γραφικές παραστάσεις των συναρτήσεων πιθανότητας για τις b(k, 10, 0,3)  και b(k, 20, 0,3)�
	Γραφικές παραστάσεις των συναρτήσεων αθροιστικής πιθανότητας για τις b(k, 10, 0,3)  και b(k, 20, 0,3)
	Παραδείγματα 
	Slide Number 12
	Slide Number 13
	Μέση τιμή και διακύμανση της διωνυμικής κατανομής 
	Γεωμετρική κατανομή
	Παράδειγμα
	Γεωμετρική κατανομή
	Παράδειγμα
	Κατανομή Pascal (αρνητική διωνυμική)
	Παράδειγμα
	Κατανομή Poisson
	Κατανομή Poisson
	Γραφικές παραστάσεις των συναρτήσεων πιθανότητας Poisson με λ=5, 10 και 20
	Γραφικές παραστάσεις των συναρτήσεων αθροιστικής πιθανότητας Poisson με λ=5, 10 και 20
	Μέση τιμή και διακύμανση της κατανομής Poisson 
	Υπολογισμός πιθανότητας Poisson
	Παράδειγμα
	Slide Number 28
	Slide Number 29
	Η προσέγγιση της Δυωνυμικής κατανομής από την κατανομή Poisson
	Παράδειγμα
	Παράδειγμα

