AvaAuaon tnc Atmodoonc lNAnpogpoplakwyv
2UCTNUATWYV

Aladikaoia Bernoulli

[avvng 'apo@aAdkng



= B
Aiadikaoia Bernoulli

Mia diadikacia Bernoulli eival yia nenepacuevn i aneipn akoAouBia
avetdptNTwV TUXdiwyv JETARANTWY Xl , X2 , X3 , . , TETOIQ WOTE

0 Ta kdBe I n Xi naipvel v iun 0 R 1.
0 Tia kdBe 1 N MBavotnTta 1o Xz’ va eival 1 eival navra ion pe p.
Kard ocuvénela, n diadikaocia Bernoulli eivarl pia akoAouBia avetdptniwy

OMOIOOPPA KATaveEuNUEVWY SoKIN@V Bernoulli.

Example

0 Mia celpd pipewv evog vouiouarog

0 AQitelc NakeETwyv o€ evayv router

Baocikec 1010tnTec Aladikaoiwy Bernoulli
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Aladikaoia Bernoulli (2)

Bernoulli process
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" A
Katavoun Bernoulli

l1—-p x=0

m pmf: px(x) = Pr(X =x) = {p x=1

X ~ Bernoulli(p)




" A
Katavoun Bernoulli (2)
mN:pA@=PNX=@={
Fx(x) = Xx;<x Dx (%)
(0 x<0
m CDF: Fy(x)=PrX<x)=<1—-p 0<x<1
L 1 x=>1

1-p x=0
p x=1

Fy (x) p<§
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Katavoun Bernoulli (3)

1-p x=0

pmf: px(x) =Pr(X =x) = {p ‘=1

E[X] = X x;ipx(x;)
mEX]=0-(1-p)+1-p=p

Var(X) = X;(x;—E[X])*px (x;)
B Var(X)=0-p)>A-p)+A-p)? -p=p-(1—-p)
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2XETIKESG Tuxaiegc MeTaBAnTeg (1)

m HT1.u. N TOU HETPA TO TTANBOC TWV APICEWVY
(emiTuxiwVY) K, KaTta Tn d1apkela n slots (doKIPwV):
w'Adnﬁn : ;

0 1 2 3 4 5 6 n=7
ApPIOUOC TPOTTWY KATAVOUNG K ETTITUXIWV OE N TIPOCTTABEIEC:

(n) = OTIOTE:
k)  kl!(n—k)! '

Pr{k a@iCeic kata Tn didpkeia n slots} = py (k) =
n
_ (k) p¥(1—p)**, 0<k<n Binomial B(n,p)

EIN|]=n-p Var(N) =n-p-(1-p)



pmf Tng Binomial B(n, p)

pu() = () Pk - p)

X ~ Binomial(n = 20,p = 0.6)
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2XETIKESG Tuxaiegc MeTaBAnTeg (2)

m HT.U. T TTOU HETPA TO XPOVO t PETALU OIAOOXIKWY

APICEWV: ww : ;

0 1 4 3 4 5 6 n=7

Pr{t slots péxpi TNV €TOPEVN AQPIEN} = pr(t) =
= (1-pttp ewpeTpikn NB(1, p)

E[T] =1/p

Var(T) = (1 — p)/p?
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pmf Tng NewpeTpIKNG NB(1, p)

X ~ Geometric(p = 0.3)
Px ()4

030+ ¢
. pr(t) =1 -p) ' p
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2XETIKEG Tuyxaiec MeTaBAnTEg (3)

m HT.4U. Y, TTOU UETPA TO XPOVO t YEXPI TNV K-00TN

d(p|§r]: w'AdNEn : ;

0 1 4 3 4 5 6 n=7

AnAadn: k — 1 agiceic oe t — 1 slots (binomial), kal yeta, 1 aoicn.
Pr{H k-ooti agign yivetai oo t slot} = py, (t) =

_(k 1) k=1(1 — p)(t D-(k=1). 3 =

— (’t{_ 11) p*(1 — p)t* Negative Binomial

E[Y,] = k/p Var(Y,) = k(1 — p)/p?



pmf tng Negative Binomial

X ~ NegativeBinomial(m = 3,p = 0.5)

Py (x)4
20 . Py, () = (;:Dp"
0.15 1 !
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0.05 1

S [ [ L1y, . e e

012345 6 7 & 91011121314 1516 17 18 19 20

xr



" J
2XETIKESG Tuxaiegc MeTaBAnTeg (4)

m HT.u. B TTOU YHETPA TOV aAPIOUO TWV O1adOXIKWYV Slots
OTa oTToia €ixape aicelc (busy slots):

w'AdNEn : ;

0 1 4 3 4 5 6 n=7

Pr{k diadoxika busy slots} = pg(k) =
=pk(1-p) TewpeTpIKn

E[B] =1/(1 - p)

Var(B) = p/(1 — p)*
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Alaxwpionog Kal Zuvevwon Aladikaoiwy Bernoulli

AIOXWPEICUOC
Q1 diladikacieg Nou NPOKUNTOUV ano 1o dIaXWPICUO hiag d1Iadikaciag
Bernoulli eival eniong Bernoulli.

1_
BP(y) ——— BP((1 - g)p)

\\;\\»BP@w)

YUVEVWON

H diadikacia nou npokunrel and 1N cuvevwon duo diadikaciwyv Bernoulli

eival eniong Bernoulli.

Xn BP(p) . BP(p + q —pq)

¥ BP@)/////Z o




2uvévwon Aladikaoiwyv Bernoulli

m Oa £xoupe aicn TG Z,, 010 slot n, av pia
Q1o TIC X,,, Y, N KAl 01 OUO TAUTOXpOoVA,
EXOUV a@icn oTo slot n.

m AnAadn: Z,, = max{X,,Y,}

KQl
P[Zn: 1] — 1—P[Xn — O,Yn — O] —
=1-(1-p)(1-q)=p+q—pq
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Acoknon (1)

‘Eva unohoyiotikd cuotnua ekteAei epyaciec dUo xpnoTtwv. O Xpovog
xwpileral oe slots, katd T dIdPKeIa KaBevog anod Ta onoia To CUCTNUA €ival
idle pe méavémra Py = 1/6, kar busy pe mBavémra pg = 5/6. Kard m
diIdpkela evoc busy slot, To cuotnua ekTelei pia epyacia n oroia ue
nBavornra 2/ 5 npoépxeral and Tov MP®To XPAGTN eV HE NIBAVOTNTO 3/ 5
ano 10 deUutePo. OewPOUNE NWE TA YEYOVOTA NMOU APoPoUV JIAPOPETIKA
slot eival avetdprnra.

a) Na BpeBei n mBavotNTa N NEWTN €PYAcia Tou XpNoTN 1 va ekteAeTE
o1o 40 sloft.

B) Aedouevou nwc akpipwe 5 and 1a npwra 10 slot eivai idle, va Bpebei n
nBavotnTa 1o 60 idle slot va eivai 1o slot 12,



"
Aoknon (2)

V) Na Bpebei o avapevouevog apiBuog slot uexpl kar mv dn epyacia tou
xpNotn 1, KaBWE Kal 0 avapevouevocg apiBudc and busy slots EXP! Kal
TN OTIYUN EKTEAEONC NG SNC epyaciag Tou xpnomn 1.

d) Na BpeBei n karavoun, N HEon TIUN Kai N dlakUuavon Tou apiBuou Twv
EPYACIWV TOU XPNOTN 2 HEXPI KAl TN OTIYMN EKTEAEONG NG 5NG
epyaoiag Tou xpnom 1.



