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Y revivuloeic ano Tig [Tdavotnteg

. X éva TnheonTid mouyvidl, o malxtng €yel Ty guxapla vo avoilel évav and 3
poaxéhoug mou Tou mapouctdloviar. O mpdTog and autols MEPIEYEL 3 EUPW, TU
omnofa Talpvel xon anoyweet and to maryvidt. O dedtepog €yel B eUp® xou TOu Bivel
0 Suxafwpo vo enovahdBer T Sadixaoia (ndh pe 3 goxéhouc 6Twe ov apyxof).
O tpitoc éyet 7 eup xar Tou diver To Sixaiwpo va enovahdfer tr dtadixacio (ndh
we 3 paxéloug énwe ot apyixof). Av o taixtng dev yvwpiler oe xdle enavdhndn
¢ SLadixaciag To TEPIEYOUEVO TV QuxéAmY xou DhéYel aTny ToyT, TOTE TOoLd
elvot T0 AVUEVOUEVO GUVOAIXS ERDOC TOU;

. Mo xdhmn €yer n xdxxva xar m mpdowva opoupldio. Emiéyetar oty thyn éva
xqde popd xan aaipeiton amd THY XAATY U€yEt TOU VoL UElvouv UdvVo cponpldia evog
xeopatos. Eotw T), ,, 0 apripdg 1wy oporptdiny mou €youy UeiVEL 0To TEAOG AUTAHS
e dradxastuc. AITUTOOTE £Val avadpowixd oyYUo UTONOYIGHOU Yo T “OLmAy
o ONOUNA” iy, 1, = E[T), 1] %ot Yenotponotfiote 10 yio Vo Beeite 10 g 4.
Ynpewwoelg TnAedidaocxaiiog cuvdvinong 2 - Xwelo 1

. Emkéyovue éva vomoua, exteholtpe n aveldptnteg plelg tou xou €0tw X o
aptdpog Twyv plhewy otic onoleg Ya epgaviotoy “Tpdupota™. Av n mdavotnta va
pépver “Tpdupota™ to voploua etvan tuyaio UETABANTA UE ouoLOpOEQT XATAVOUY
oto (0,1), va Bpedel 1 ouvdptnon mdavétrrac e X xar 1 uéon un tne.
Enpelnoelg tTnAedidacxaliog cuvdvtnons 3 - Xwpelo 5

. Oewpolpe axolovdia aveldptnTtev doxiuwy Bernoulli ye mbavétnta emtuylog p
xou mdavotnTa anotuyiog 1 — p oe xdde Soxiuy. ‘Eotw N 1 doxiur otny onola
epgavileton 1 tpdtn emttuyia. Na unoloyiotodv ot E[N] xat Var[N].

. Mia xdAmn mepiéyet apyxd r xéxxiva xou g mpdotvor ogonpldio xan apyilet va
extereiton 1 &g Bradxactio. Ye xdlde Brpo mpootidevion j xdxxiva cpoupidia
oty x8ATn xo xatémy anoclpovial j ogaipidia and authv (ondte oto Téhog
x&e Priuatog undpyouy tdvta r + g ouvolixd ogatpidia). Beeite to uéoo aprdud
AOUAIVWY CQAUELDIWY OTNY XIATN YT and n Brpata Tng dtadxaciug.
Ynpewwoelg TnAedidacxkariog cuvdvinong 2 - Xwpelo 2

. 'Eotww X wo un-apvnuiny axépona tuyoda petaBAnts we mdavoyevvitpia
c— 5z
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7.

10.

YrevOuuioeg and ts Ihfavétntes

1. Na npoodiopiotel 1 otadepd c.
2. Na unoloyiotel n péon tph E[X].
3. Nounohoytotel n ouvdptnon mbavétntog fx(z) = P(X =x), 2 =0,1,2,....

‘Eotw X wa pn-apvnticd axépona tuyola petaBAnts we mdavoyevvitpia
cz® — 312+ 36
6(2—2)%3—=2)

Px(z) =

1. No npoodioplotel 1 otadepd c.

2. No unohoytotel n péon th E[X].

3. Na unohoytotel n ouvdptnon mdavétntoc fx(z) = P(X =x), 2 =0,1,2,.. ..
Ynueltwoelg tTnAedidaocxaliog cuvavinone 3 - Xwelo 3

Eotw X wo gn-apvntue tuyaia uetaAnty pe petaoynuatiopd Laplace-Stieltjes
~ 10s+ ¢
B = 5a 305 1 75

1. No npoodioplotel 1 otodepd c.

2. No unohoytotel v péon th E[X].

3. Nu unohoytotel 1 ouvdptnon xatavourc Fx(z) tne X.

Ynueltwoelg tTnAedidaocxaliog cuvavinong 4 - Xwelo 1

. 'Eotww X, Y un-apvnuixée tuyaieg petaintéc ue petaoynuatiopols Laplace-Stieltjes

4e72% + 6e 5
10 '

No unohoytotodv ot cuvapthoeic xatavouic Fy(x) xo Fy (x).
Ynpeltnoelg TnAedidacxaliog cuvavinone 4 - Xwelo 3

FX(S) =e 2, FX(S) =

‘Eotw X wo gn-apvnter tuyoda uetoaBAnty pe petaoynuatiopd Laplace-Stieltjes

- 1 c
Fy(s) = —e2° .
x(s) =g "+ 3y

1. No mpocdiopiotel 1 otadepd c.
2. Na unoloytotel n péon tuh E[X].
3. No unohloyiotel 1 ouvdptnon xatavourc Fx(z) e X.

Ynpewwoelg TnAedidaocxkaiiog cuvdvinong 4 - Xwelo 4
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AvavewTIXEC OLAdLXACIES

1. Eotw avavewtixt| dSiadxooio { N (1)} pe ouvdptnon tuxvdtnrag mdavotntac twy
EVOLAUESLY YPOVWY

Ix(t) =pre™ + (1 —p)A2te™, t>0,

6mou p € (0,1) xaw A > 0. Na umoloyiotolv ot yetaoynuotiopol Laplace -
Stieltjes F, (s), (Px(s) : k > 0) xou 1 (s), Tne GUVEETNONE XATAVOURC TOU Yp6VOU
Tou k-00T00 Yeyovétog, Fg, (t), tne cuvdptnone mbavdtntag Tou aprdpol twv
yeyovotov ) oty t, (pr(t) : k£ > 0) xou tng avaveotxhic ouvdptnone m(t),
avtiotoya. No Beedel 1Omog yia v avavewtixy ocuvdptnon m(t).
Ynpelwoelg TnAedidacxaliog cuvdvinong 6 - Xwelo 1

2. 'Eotww avavewtixr diadixacto {N (1)}, émou n ouvdptnor xatavourc tov eviidye-
owv Yedvwy eivou

1—e M2 gyt >2
Fx(t)_{(), av 0 <t <2,

6mou A > 0. Na vmoloyiotodv ot petaoynuatiopol Laplace - Stieltjes Fi, (s),
(Pr(s) : k > 0) xau m(s), Tne ouvdptnone xatavourc Tou ypdvou tou k-06T100
yeyovétog, F, (), ne cuvdptnone mdavotntag tou aprdeol tov YEYovotwy
ouyuh t, (pr(t) : k > 0) xou g avavewtixrc ouvdptnong m(t), avtiotorya. Na
Beedel tOmog Y Ty avavewtixy, cuvdptnon m(t).

Ynpeltnoelg tTnAedidacxaliog cuvdvinong 6 - Xwplo 2

3. (Qéua 3 - XentéuPploc 2020) Beeite v mbavétnta p,(t) = Pr[M(t) = n]
yioo TV avavewtixr drodixacto {M (1)} pe evbiduecouc ypdvous mou €youvy TNy
xoatavopt, Erlang(3,1), 0nA. ouvdptnon nuxvétntog mdavotntag mou diveton and
Tov 0o

A3 2 -z
_ ) e, ava >0,
Jx(@) { 0, BLOPOPETIXTL.

4. (©épa 2a - Iobviog 2020) Eotww wo avavewtixf dwdxooio {N(t)} ue ouveyt
XOTAVOPT, EVOIGUECWY Ypbvev avavéwons Fix(t). Na dtunwdel pia avavewtixt
elowon v v h(t) = E[N(t)(N(t) + 1)].

Ynueinoelg tTnAedidaocxaliog cuvdvinone 7 - Xwelo 3
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Avavewtikés dadikacieg

(©pa 26 - Tobviog 2020) Atveton 1 avavewtixt| eZlowor

h(t) = (1— e + /Ot h(t — u)dFy (u),

6nov Fx(t) = 1 —e ™, t > 0. Na unohoyiotel o petaoynparniopoc Laplace-
Stieltjes h(s) tnc Mong h(t).
Ynpeliwoelg tTnAedidacxaliog cuvdvinong 8 - Xwpelo 2

(©éua 2 - Tobviog 2018) Oewpolye pa avaventxy dtodwaocia {N ()} pe evordpe-
oouc ypbdvouc yeyovotwy Xi, Xo, . .. pe xatavopt| Fx (z) xot ypbvoug Yeyovétmv
S1,8s, ... Aodelong mag ypovixhc ottyuhc t, Sny X Sn(+1 ebvar ol ypdvot
Tou teleutaiou yeyovétog mpty ) oTiyuh ¢ (ue Sy = 0 av N(t) = 0) xou tou
TPAOTOU YEOVOU YEYOVOTOS PETA TN ypovixt, atiyur| ¢, aviiotoiya. Eotw

Sy + Sney+1 ]

h(t):E[ ;

1. Na Swtunwdei wa avavewtixt| e&lowon yio v h(t).
2. Nu Beedei n h(t) oe xhewoth poppy|, 6tav 1 {N(t)} eivar dradixooio Poisson
we pudud A.

(©épa 2 - Xentépfproc 2020) 'Eotw pio avavewtixr, dadixacia {N(t)} pe ou-
vey R xotavopt, evdtduecwy ypdvwy avavéwone Fx(t) ue nencpacpévr uéon tun
E[X] = a. Na Swrtunolel wo avavewtixy eZiowon yio v mdavétnta h(t) =
Pr[N(t) efvar nolhanidoto tou 3] xon va Bpedel o bpto lim,_, o h(t). No Swtune-
Vel cagpng onolodhnote Yewpnua yenotponomiel xouu vo eheyyvoly ot unodéaeic
TOU.

Ynpeliwoelg tTnAedidaocxaliog cuvavinone 7 - Xwelo 4

(©¢pa 3 - lodviog 2020) Abveton 1 avavewtix? e€lowon

h(t) = / ey 4 /0 "Bt — w)dFx (),

6mou Fx(t) etvon 1 ouvdpTnom Xatavouhic Wag oUVEYoUS Un-apvntixic Ttuyaiog
petaAntic pe péon tph E[X]. No vnohoyiotel to 6pto limy, o h(t), apot dioty-
el To Yewpnua tov Yo yenotponomiel xou eAeyyVolv ot cuVIXES EQAPUOYTS
ToU.

Ynpeinoelg TnAedidacxaiiog cuvdvinone 8 - Xwelo 3

(©épa 3 - BentéuBptoc 2019) Emupdrec @idvouy ot wa otdon olupomvo ue pa dto-
duxaoio Poisson {N(t)} ue puiud A. Aewgopeio ywpntixdtntac K emoxéntetar
) otdon TiC oTYpéS wog avaventxfc dadixaciac {M (1)} ue ouveyr xatavopr
evdidueowy ypévey G(t). ‘Ooot emfdtes ywpolhv xutd tny dpiln evic hewpopeiou
enBiBalovTon xar avaywpoly EVE 0L UTOAOLTOL ATOYWEOLY and 11 atdoT Yy vo-
vTog yior evolhaxtixd uéoo petagopds (m.y. tli). Eotw X (t) o aprdude twy ne-
AATOV TOU TEPWEVOUY 011} oTdom T ypovixh oty t xau p, () = P(X(t) = n).



10.

11.

Avavewtikés dadikacieg vii

1. Na Swtunelel wa avavewtixh eZlowar yioe ™y p,(t) xou va Audef.

Na vnohoytotel 1o limy_, o p,, (t) oy 1 G(t) axohouvdel Ty xatavour, Exp(u).

3. Na Bpedel 1o yaxponpdlecouo u€co 1000GTH TEAUTOV TOU AMOYWEOLY amd T
otdon ywelc va egunnpetnioly and 1o hewgopeio.

o

Ynpewwoelg TnAedidaocxkaiiog cuvdvinong 8 - Xwelo 4

(©¢pa 2 - Tobviog 2019) Oewpolye wa avavewtixy ddixacia {N(t)} ue ouveyn

XATOVOPT, EVOIIUETWY YpoVmV UETAED TwY YEYOVOTRY Fy (1) ue nencpacuévr uéom

nh E[X].

1. Na Srorunwdet xon va Avdei ura avavewtixd e€iowon yia tny mdavétnta h(t) =
Pr[N(t) dprioc].

2. Nu Bpedel 10 6pto lim, o, Pr[N(t) dptioc].

3. Nau Beedel n Pr[N(t) dptiog], t > 0, oe xhewoth popeh 6tav n Fx () eivor 7
exVetinr) xatavoun ye nopduetpo i (Tréderln: Mropeite va ypnotponotfoete
10 (1) v xatavopr tne N (t) oe auth Ty eldix| tepintwon).

(©épa 2 - ZentéuPptoc 2018) Eotw X, Xo, X, ... aveldptntec xat loOVOUES un)
apvrtinée Tuyadec petoBhntéc pe ouveyh xatavoph, Fx (x) xoa E[XT] = up < oo,
k>1."Eotw S, =1, Xi,n=1,2,...(Sy =0) xat N(t) =sup{n >0: 5, <
t}, t > 0 n avtiotoryn avavewtixt] Swdixasio. Eotw X () = Syw+1 — Sne) ©
t-eZaptdpevos evidpecos ypdvoe tn otiyur t (dnhadr o ypdvoc and to apéows
TEOTYOUUEVO YEYOVOS TIEWY amtd TN oYY T €0¢ TO AUECWS ETOUEVO YEYOVOS UETH
™ ypovixh otyuh t). No ypagel wa avavewtind| e€iowon yio tny E[(X (1))?], va
Awdel xan var unohoyiotet to lim, o E[(X(1))3].
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Awxotxacia Poisson

1. (©épa 1 - EentéuPproc 2018) Xe éva otadud 610diwy xatapddvouy poptnyd xo
IX autoxivnta pe pudgoic 2 xat 15 oynudtwy avd Aentod avtioTolyd, oOUQWYI UE
aveZdptnteg dradixaoicg Poisson. No unohoyiotoly ta axdhouda:

1. H deopeupévn mdavétnta ota npwta 20 Aentd Aettoupyiog tou otodyol vo
épVaocay 30 poptnyd, dedopévou 6Tt ota tpta 40 Aentd Aertoupyiog Tou oTond-
wol égpdacav 50 goptnyd xou 240 IX autoxivita.

2. H Seoyeupévn mdavétnta o wor) wpo Aettovpylag va €youv agtyvel 300 IX
outoxivnta, dedouévou 6Tl 6e aUTH TN WoY| wpa €youv €plel cuvolixd 360
OYHLOLTAL.

3. H mdavdtnta 10 mpdTo QopTnyd Vo elvor To Y800 Oynua mou aglydnxe oto
oTodpo.

4. O1 deoueuyévol YEGoL YeOVOoL ELPAVIOTE Tou 750U ot Tou 1830u oyfpatog, de-
DOUEVOL OTL UEGU OTNY TRAOTY WOT Wpd AELToupYIdS ToU o Tadol ERQAVIc THXIY
149 oyfpara.

Ynpeinoelg tTnAedidacxaliog cuvdvtnone 10 - Xwelo 2

2. (Oépa 1 - Iobviog 2019) Xe éva vosoxoyeio @idvouy tadohoyixd xot YetpoupYIxd
neptotatixd ye pudud 10 xar 20 Ty wpo, avtioTtorya, oOUPOVE UE aveldpTnTeS
otoyaoTixég dadixaoieg Poisson. Na urtohoyiotolv:

1. H mdavotnta oe gl wpo o eupavioIévio Tepto Tatixd vor Tty eVOAhGE “mo-
Yohoyixd”, “yetpoupynd”, “nadoroyind”, “yeipovpyind”, ¥An. “nadohoyixd”,
“yetpoupYnd”, av epgavicnxoay 40 TEQIOTATIXG TN CUYXEXPLLEVY ORI

2. H deopevpéva miavétnta ota mpodto 30 Aentd piog dpag va epgavicinxay 5
roadoloyixd xar 15 yetpoupyind meptotatind, dedopévou 6Tt xatd TN Sidpxeta
auThS TN Wpag epgavictnxay cuvolixd 25 madohoyixd xor 35 Yeipoupyixd
TEQIOTATIXG.

3. H mdavétnta o wia dpa v epgoaviotoly 40 meplotatind, ex TwV onolwy T
20 etvan ye1poupYIXa.

4. H ouvdiaxuovon tou aprdol Twv YELpoupYIXmyY TEQLO TATIXWY Xl TOU GUVO-
AxoU apriuol Teplo TaTix®Y Tou eugavi{ovto oE Uiol (Opd.

5. O péoog aprdudc nadohoyn®dy TEQIOTATIXOV Tou Yo EUPAVICTONY uéypl TNV
eugdvior Tou 500U YEIPOUEYIXO) TEQITTATIXOY.

Ynpewwoelg TnAedidaocxaiiag cuvavinons 11 - Xweio 6

viii



Awabikaocia Poisson ix

3. (Oépa 1 - XentéuBploc 2020) Xe évav 16THTONO NAEXTPOVIXOD XATAUG THUOTOS
@Odvouy auTAUATO Yior ayOpES XL ETIOXEVES GUUPWVIL Ue ave€dpTnTeg dLodixacieg
Poisson pe pudpoic 4 xo 30 awtnudtwy to Aento, avtiotorya. No urtoroyicBoiv:

1. n mdavétnTa T0 TP®TO altnua ayopds va efval To €xto attnua tou épdace GTov
16T6TOTO,

2. o deopevuévog péoog yedvog eupdviorng tou 300ou atAuatog ayopds, dedo-
wévou 4Tt oY TRAOTY Gpa Acttoupyiog Tou totéTonou Egplacay 250 authpoTa
ayopwyv xat 2000 arTAyaTo EMIGXEVDY.

3. 1 Seopevpévn miavdtnta ota TpdTa 20 AenTd Acttoupylag TOU LOTOTOTOL Vo
¢pVaocay 60 artriyata ayopmy, dedouévou Ot oTta tpwta 40 Aentd Aettoupyiog
Tou toT1610ToU €placay 100 artiuato ayopndy xou 480 TARUTA ETGXEVMY.

4. (©épa 1 - Iovviog 2020) Xe éva xatdotnua pOdvouy dvdpec xou YUVIIXES GUUPOVOL
pe aveEdptnteg dadixaocieg Poisson pe puduoie 1 xou 6 v wpa, avtiotoya.

1. No unoloyiotel 1 mdavétnta va agiydolby 5 yuvaixeg mpv v apign tou
TPMOTOU Avdpa.

2. Na vnoloytotel 1) deopeupgévn ndavotnta va €youy aguydel 7 dtoyo Tny T
won Gpa Aettovpyidg Tou xataoTRUAToS, dedopévou Ott aglydnoay cuvohixd
20 dropa TNV TEOTN OPA AEITOUVEYINC TOU XATACTHUITOS.

5. (@épa 1 - XentépPperoc 2019) Xe éva Aobva-llapx @idvouy evhlixeg xon moudid
ue putpole 5 xou 25 avd weo avtiototya, clupwva ye aveldotnteg dodixacieg
Poisson. Na vnohoyiotodv 1o axérovtia

1. O (Seopevuévoc) uéoog aprdude nauddv mou éplacay oTNY TEWTY WA AEt-
Toupylag Tou Aobva-Ilapx edouévou 6L oe auTh TNHY Kpa £placay GUVOAIXY
60 dropo.

2. H bdeopevyévn mdoavétnta oty mp@dtn opa Asttovpylac tou Aolvo-Tlapx va
epoacav 10 eviiixeg, 0edopgévou 6Tl OTIC BUO TEWTES WEES AEtToupYlog TOu
epaocay 15 evihixeg xon 60 naudid.

3. H mavotnta o npodtog evihixog va eivon 0 TEUNTOS TEAATNG TOU aplyUnxe
oto Aodva-Toapx.

4. H deopevpévn miavotnta oe duo peg Asttoupyiag va Eyouy aguydel 100 mou-
0id, OedoueEvou OTL TNV TEMOTY Wea and auteg aglylnoay 70 moudid xon 35
EVNAAIXES.

5. Ot deopeuyévol yéoot ypbvor epgpaviong tou 10ou xon tou 34ou atépou, dedo-
wévou OtL péoa oty et wea Aettoupyiog Tou Aolva-Ilapx epgavicTrnxoy
29 dropo.

6. (Qéua 1 - Iobviog 2018) Ocwpolue duo aveldptntes dadixaociec Poisson {Ny(t)}
xou {Na(t)} pe pudpote A xou pr avtiotoya. 'Eotw {N(t)} n urépdeor| touc.
1. Na unohoytotel n mdavétnta to 1o yeyovie tne {Ny(t)} va ebva to n-ooté

yeyovoe tne {N(¢)}.
2. No vnohoytotel 1 mdavétnta Pr[Ny(t) = 1|N(t) = n].



Awabikaocia Poisson

3. No unoloyotel y mbavétnta Pr[N () = n|Ny(t/2) =n — 1].
4. Bpeite noid xatavour| axolovdel n N(t) — Na(t/2).
5. No unohoyiotel 1 ouvdiaxtpaven Cov(Ny(t), N(t)).
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AvavewTixEg OLadixacieg e x00TN

1. (©épa 3 - XentéuBprog 2018) e wio anodfxn @UEvouy npoibvia TPOC GUOXEVO-
oto oOpgeva pe o Srodixacta Poisson pe pudud A\. Méhic suyxevipwiody Nm
Tpotovta apy(let évag xOxhog ouvoxevaciog. Katd tn didpxeia evog xhxhou ou-
oxevaoiag, ot alEelc VEmY Tpoloviwy oTopatoby péypet va ohoxhnewldel n ou-
oxevaoia Ohwv 1wy Nm npoléviwy. H Siadixactio autr éyel we e€hc: Ta npoidvta
ovoxevdlovial o€ N XOUTLE TV M TROIGVTIOY TO xadéva, UEYpL VO CUGXELAO TOVY
oha. H ouoxevaoia wag naptidag m npoibviwy o éva xoutl dapxel t, ypovixég
HOVADES Xat aUéTws PETA TO xouTE avarywpeel and Ty anodhxn Y TOV TEOopIops
T0u. Axohollwg emAéyeTon 1) ETOUEVY] TP TIBN M TPOIGVTIWY Yid CUOXEVUCIA YE
XPOVO xou AL Ty, %.0.%. PEYPL TTOU VO GUGXELATTOVY XL VA AV wEHooUY OAEC
ot N moptidec. Katémy Zexvd wa véa meplodog unodoyns epyactdv olUpomva
pe ) diadicaoio Poisson mou mepiypddaye mopandve x.0.x. Kdde ypovixh otiy-
ur umdpy el x6010¢ anoUrEVaNS ¢, avd TRoldY Tou Poloxetar 6TO oo THUA, TOU
TANPOVETOL XAt Y10l T TPoi6vTa Tou elvan oe Bladxacio cuoxevaciag. Emmiéov
undpyel x60t0¢ Ky, Yiot TNV cuaxevasio EVOC xouTloU.

1. Na Beedolv ta paxponpddeoya péoa nocootd 10U yedvou f,. o f, mou to
obotnpa Beloxetar o dtadixacia uTodoyhc TEOOVTWY xou ot dadixaoio cu-
oxeVAGiog XOUTIOY avTio Tolya.

2. Na Beedel o paxponpdieopog yéoog pulude xbéotoug Aettovpyiog Tng amo-
Vhxng.

3. TTow6 eivan 10 GUVOAIXS x6GTOC UMOVRAEVGTS XAl CUOKELATTNG TOU AVTIGTOLYE!
o€ €va xouTti TEolOVTLY;

2. (Oépa 2 - XentéuPprog 2019) Mua pnyav emdewpeiton Tic oTrypée pioag drodixa-
ofac Poisson {N(t)} ue pudud p. Metd and xdde emdedpnon n wnyovh avtixo-
Yo taton pe xawvolpyia g omolag o ypbvog Lwfg elvor exleTindg Ue mapduetpo
v. Av 1 pmyovy| yaAdoetl ety Ty EnOUEVY eTVEDENON TOTE AvTIXoio TOToL PE Wi
eedpixt| uetayetptouévn tne onoluc o ypdvoe Lwvc eivon Erlang(2, ) ue ouvde-
™on TuxvoTNTa TiavoTnTAC

MNte ™™ avt>0
fX(t)_{O av t < 0.

Av xar 1 e@edpnt] YAAdoEL, TOTE 1) UNy VT PEVEL AVEVERYT| PEYEL TNV ETOUEVT] €-
mdewpnorn. Ta xéotn avixatdotacng g unyavig eivan a xou b avtiotorya yia

xi



xii

Avavewtikés dadikaoies ue kéotn

xouvolpyta xa uetayetplopévn. Eniong 1o x6010¢ g evépyetag avd ypovixt) uo-

vada efvan ¢, xat ¢, avtioTotya, avdAoya Ue To av Aettoupyel n apyixt (xavolpyia)

unyavy 1 1 eedpuxry. Evéow n unyav heitovpyel mapdyel npoidvta ye pudud &

xou xdde mpoldy amogépel x€pdog p.

1. No unoloyiotel T0 UaxponpdUECUO TOGOG TS TOU YEOVOU TOU 1) UMYV Act-
ToupYel (Ue TV apyixh 1 TNV ePedpIxY)).

2. Na vnoloytotel o paxponpddeouog pecog pulude xépdoug and T hertoupyia
e unyavic (x€pdn and npoidva ueiov x6otn Aettovpyiog xou avTixatdoTaong
avdL ypovixT| Hovada).

(©épa 4 - XentéuPBperoc 2020) Mo unyovi enelepydleton npoidvia oe xOxhoug
Aertovpytac. Kde xOxhog Aettoupylog €yel Tpelg QAoELS: TN Qo™ Topay YRS, TN
PaoT EAEYYOU XL TN QACT cuoxevaoiog Twv tpoidviwy. H mpwtn @don diapxe-
[ uéyer va mopaydoty 10 npotévta. O yedvos napaywyrg xdlde mpoidvtog elvar
extetinée pe napduetpo 1/2. H dedtepn @don Sropxel péypt va eheyyvoly ta 10
TpoloVTa Tou TaphyUnoay oty TpKTy gdor. O éheyyog xdle npoidvtog dapxel
RLaL Y POVIXT, HOVADdA, 6T0 TENOS NG oTolag TO AvTIGTOLYO TEotoY yopoxTneileTo
Gotio pe mdavétnta 4/5 A ehottwpotid pe miavétna 1/5. Lty tpitn @don ov-
oxevalovton WOVO Ta GETLO TPOIGVTA, XUl O YPOVOSC GUOXEVAGIUS avd 4P TIO TPOLOY
ebvor Wit ypoviny povada. To xépdog and xdie dptio mpotdv elvar 20 eup, evid 1)
Onuior amd xde ehaTTwPRATING TEOTOY Tou topdyeta eivon 2 eup. To x66T0C Aet-
Tovpyiag TNG unyavic etvan 2 €Up avd YpOovVIXY LOVADA Yiol TIC TPGOTES B0 PAElC
xou 1 eupd avd ypovixr) wovdda yio T Teity @dor. Iotog ebvan o paxponpddeouog
wéoog pulude x€pboug NG UNYaviS;

(©¢pa 4 - Iodwiog 2020) Mia unyavi entdewpeiton 6TOUG YEOVOUS TOV YEYOVOTOVY
o avavewtixfic dradixaotioe {M (1)} pe xoatavour| evdidpesny ypévev Fx(t) =
l—e " —pte " t > 0 (nou avtiototyel ot xatavour Erlang(2, u)). Lo Sidotnua
peTal B0 entiewpioewy 1) unyavy TopdYeEL TEOTOVTA GUUPWVO UE pia dtadixaoia
Poisson pe puduéd A. To xdéot0¢ xdie emiewpnong etvar k gupw xon to x€pd0g and
xdie mpoidy eivan 1 evpw. Enlong undpyel x60T0¢ pebUATOS € EURK AvVd YEOVIXY
povada Aettovpyiag tng unyavic. Na Beedel o poxponpdieopoc péoog pududg
(EEOOUC AVd Y EOVIXY| HOVADA, ol SlaTutwlel To Yewpnua tou Yo yenotuonotnue
xot EAeY Y00V oL GUVUAXES EQUPUOYTS TOU.

(©¢pa 3 - Todviog 2019) Mo unyovy éyet avedptntous xou 16HVOUOUS XUXAOUS
hertoupyiog Oy, Oa, . .. 10U axohoLYOLY GUVEY T XATAVOUT UE GUVIRTNOT) TUXVOTY-
Tog mavoTnTog

Lxe M 4 L2 gyt >0
_J) 3 2 =
fX(t){O av t < 0.

Kde gopd mou teletddver €vag xOxhog Aertovpylag Tng wnyavic, 1 unyavny tide-
Ton oxaplodar o enavaiettoupyio xon apyilet évag véog xtxhog Aettoupyiog. Eotw
6T undpyouv Ttpla €idn x6cT0UE oL oyeTiovTtal Ye TN Acttovpyia TNG Wnyavig.
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Iho ouyxexpuéva, undpyer x6010¢ a avd xOxho Aertoupyiag Tng unyovig, €m-
TAéov x6a10¢ b avd xhxho hertoupyiag mou unepPaivel oe didipxela Tig Ty YPOVIXES
HOVADES xat x60TOg ¢ avd ypovixt povada Asttovpyiag tng wnyavic. No Peetde-
[ o poxponpdieopog péoog pududc xdotoug Aertoupylog tne unyoavic (dnh. to
HoxpoTpdUecpO U€00 AOGTOG avdL YPOVIXT LOVADA).

. (©épa 3 - Tobviog 2018) Oewpolpe wo unyav enelepyaoioc npoidviwy Tou Aet-
TovpYel pe tov e€ng Tpomo: Ltnv apyn xdde xUxhou Aettoupyiog tng @¥dver wa
napTida npoidviwy npog encéepyacia, n onolo teptEyet 2, 3 1 4 npoidvta pe mio-
vétnee 1/2, 1/3 xou 1/6 avtiotoya. Katémv ta npotévta autd enelepydlovton
and ) pnyovy évo-€va. Ot dtadoytxol ypdvol encéepyaoiog Ty mpoidvtwy v
aveZdptnteg Tuyaieg YeTaBANTéG ue péon Ty 2 ypovixég povades. Kdade npoidy
TOU OLEXTEPUUWVETAL avarywpel dueoa and to obvotnua. Mok ohoxhnpwiel 1) e-
negepyaoia OAWY TV TEOIOVTILY Wag TapTidag 0 avtioTolyog xUxhog hettoupyiog
Teletwvel xou apy (el évag vEog Ue Ty dgiin wag VEug TupTIdag TEoIOVTWY X.0.X.
To abotnua éyet xépdog 10 yenuatixdv wovddwy Yo xdde npoidy, eV cewppelEt
%€66710¢ anoVixeuone 1 yenuaTixAc Lovadag ave Tpoldy xou yeovixt Lovdada.
1. No unohoyiotel n yéorn Sidpxeta evog xOxAoU AEITOLEYIAS TOU CUGTALATOCS.
2. Na unohoylotel o yaxponpdleopog u€cog puluds x€pB0UE TOU GUGTARATOC.
3. Av yetd 1 Siexnepainon OAWY TV TEOIOVIOV WAS TAUpTIdAS XAl TPV TNV
apyY) Tou EmOUEVOL xUXAou Aettoupyiog, To clotnua yeetdleton pUdwon ue
mdavétnta 1/3 xa xdde neplodoc plimione Stapxel 3 ypovixéc uovddes, va
UTOAOYLOTOUY 1) UECT Bidpxeta EVOE xUxAou AetToupYiog xat 0 paxponpd¥eouog
w€oog puiudg x€pdoug Tou cuoThgatos. Troléote 6Tl xdle phduiorn xootilel
6 YENUoTIXEC LOVADES X XATE T1) OIIPXEId TNG TO CUOTNUO TUPUUEVEL XEVO,
ondte Bev owpelEL X6GTO¢ ATOVHXEVTT.
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1. (©épa 5 - Todviog 2020) Ocwpolpe Ty tpononoinon tne M /M /1 oupdc pe puiud
apiEewy A, ex¥eTinolg ypdvoug eEUTNEETNONG UE TUPAUETOO [1, EVAY UTNEETY X
ATEPLOPLOTO YOO AVaUoVHC, 6mou xdlde meAdtng nou Bploxer 10 obhotnua xevo
eloépyeTan olyoupa o€ auTd, EVK xdVe TERdTNG Tov BeV TO Bploxel xevod eloépyeTa
pe mdavotnta p.

1. Noa Beedel n ouviixn euotdielog xow 1 oploxr xatavour Tou opiduol Twy
TEAATOY 6o abaTNUa (p,) oF cuveyr yedvo.
2. Noa Bpedet 0 yéoog ypbdvog mapapovhc evog apixvoUIeVoU TEAATY GTO GUGTNUA.

2. (Oépa 5 - TentépPproc 2020) Oewpolpe v tpononoinon e M/M/2 ovpdc
pe puidpd agifewv A, extetixolg ypdvoug €EumnEéTnong Ue TUpdUeETEo K, 000
UTNEETES XAl ATEPLOPLOTO YWEO AVUUOVAS, OTOU XA¥E APIXVOUPEVOS TEAJTNG El-
oépyeton o€ autd pe mdavétnta 1/2.

1. Noa Beedel n ouvixn euotdielog xow 1 optoxr xatavour Tou opiduol Twy
TehATOV 010 chotnua (p,) o€ ouveyt ypodvo.

2. Noa Ppetdel 0 yéoog ypbdvog avaovic aTny oupd EVOC EIGERYOPEVOL TEAATY] GTO
oboTnua.

3. (Oépa 4 - TentépPproc 2019) Oewpolpe v tpononoinon e M/M/1 ovpdc
pe pudud agilewv A, exdetinois ypodvoug eEUNNEETNONG YE TUPAUETEO fi, EVOY
UTNEETT XA AMEPLOPLOTO YWRO AVALOVAS, OTOL Xd¥e TEAITNG LOMC TEAELDOEL Ui
eCunnpétnon tou enavahauBdver pe mdavétnta p v edunnpétnon (dnh. Zext-
V3 dueca war Ve eCUTNEETNOT) PE EXVETIX XATAVOUT|, X.0.X., TAVA xal GAAES
lo6vopES EEUTNPETROELC W€yl Xamotla Qopd vor avaywerioet ye miavdtnta 1 — p).
1. Na Bpedel n xatavour| Tou cuvolixol ypdvou eEunnpétnong evioe nehdrr (and
T oty mou Yo Eextvioet 1 Tpd TN Tou eEumnpétnon uéypet va QUYEL and TO
obotnua Yetd and pia X neptocdTepes EEUTNEETAGELS).

2. Na Bpedel n ouviixn evotdleiag xon 1 optaxyh xotavour tou apriuol Tev
nehat@dv (p,,) o ouveyl ypdvo.

3. Na Bpedel o péoog ypdvog napauovic evog TEAATN 6T0 GUOTNUA.

4. (©éua 4 - Tobviog 2019) Oewpolpe éva obotnua eCunnpétnone (oupd avauovhc)
e 2 eidn nehatdv A xou B mou @¥dvouy clugwva ye duo aveldptntes dradixaocieg
Poisson pe puduolg v xar A avtictoya. O nehdteg tinou A elvar avundpovor yi

Xiv



Ovpés avapovng XV

auTo €lo€pyovial 0To GUOTNUA POVO av To Bpouy ddelo, eve ot teldteg Tinou B
eloépyovton Tdvta. Or meddteg eCunnpetobvtan évog - évag and 1 uneétn xa ot
xpovol e&unneétnotc toug eivon exdeTinol ue TUPdUETPO f1, aveEUpTHTWS TUTOU.
H yowpnuxdtnta tou ouothuatog eivan dreipr xou 1 mewdapyio ovpdg etvan 1 FCEFS

1. Na nopaotade! 10 obotnua wg anhi Mapxoflave oupd (va dodel 1o Sidypappa
TWV XATAOTACEWY XAl TV OEGUEVUEVLDV pLuTIOY agilewv xo avayweRoewy,
An X f1,). Kotom, va Beedel 1 cuvifinn evotdieiac Tou cUOTALOTOS Xat 1)
optoxt, xatavour Tou aptdgol twy Tekatdy (p,) oe ocuveyl ypdvo.

2. Na Bpedel o péoog ypdvog mapapovic evog tehdtn tomouv B 610 colotnpa.

3. Q¢ neplodoc ouveyolc hettoupyiag Tou cuoThuatog opileTa 0 Ypbvog and TNy
oTiypr| mou évag TeRdTng @Udvel ot xevd cloThua, YEYEL TNV ETOUEVY YPOVIXN
otiypr, mou to obotnua Yo Eavapeiver xevé. No vnoloylotel 1 uéon didpxeia
ouvey ol Aertoupyiog TOU GUOTAULITOS.

. (©épa 4 - XentéuBproc 2018) Oewpolye v tpononoinorn e M/M/1 oupds pe
eudud agiewv A xar Exp(p) ypdvouc eumnpétnong, 6mou xdle mehdtng €yet
XPOVO UTOPOVAC Yl 660 Ypeévo Pploxetal 0TOV Y®EO AVUUOVAC PE XUTOUVOUN
Exp(v) xou uéhic autde oupmhnpwiel o nekdtne eyxatoheinet 1o obotnua. Aleu-
xpwviCeton 6Tt évag meAdTng Tou €yel opyloel va e€unnpeteiton, dev eyxaTUAEiNEL
10 oUOTNUAL.

1. Oewpolye T0 GUOTHPA XATOLL YPOVIXY GTIYUY| Tou UTdpyouv n > 1 mehdteg
oe auto. Mod elvon 0 mdavdtnra (cuvapthoer twv A, g, ¥ xat n) OoTe va
TEAELWOEL O TREY WY YPOVOS ECUTNEETNOTS, YWels Ya eyxataAeiel xdnotog and
TOUG TOPOVTEG TEAYTES TO CUOTNUOL.

2. Nu Bpedel n opraxt| xatavour Tou aprduod twy tehatdy (p,) ot ouveyr yeovo,
yioe TV €W TepinTwon pu = v.

3. Q¢ neplodog ouveyole hettoupyiog Tou cuothuatog oplletal 0 Yeévog and TNy
oty mou évag meAdtng @idvel o xevo oA, UEYEL TNV ETOUEVT] YPOVIXY
otiyp, Tou to abotnua Yo Eavapeiver xevo. No vnoloyiotel 1 uéon didpxeia
ouvey ol hertoupyiog TOU CUGTANATOS, Yiot TNV EWOIXY TepinTwon 1 = V.

. (©épa 4 - Tobviog 2018) Oewpotye tny M/M/1 oupd, ue Poisson dadixascio
apigewy puluol A, extetinolq ypdvoug eEUNTNEETNONG UE TAPAUETEO ft, 1 uTtneéTr,
aneipn ywenuixdnta xou newapyia ovpds FCFS. Oewpotiye 61t xdde neddtng mou
PUAVEL 0TO OVOTNUA ELCEPYETAL OE AUTO UE TAVOTNTA g.

1. Na Bpedel 1 optaxd) xatavouy| tou apdpod twv nehatdy oto obotnua (p,), oc
ouveYn yedvo.

2. Na Bpedet o yéoog ypdvog napagovic eVOg agixvolIEVOU TEAATY 010 GUO T
wot (hoyiCovtac 0 10 ypdvo TUPUUOVAC TOVY TEAUTOV TOU AVOYWPODY UUECWE)
xS %ot 0 PEGOC YPOVOSC TUQUPOVTC EVOC ELOERY OUEVOL TEALTY 6TO GG TNUOL.

3. Na Beevel 1o yéoo nhfdog tehatdy mou Uavouy 6To GUGTARA XAl AVULYOEOVY
Gueca PeTaEl BUO BLABOYIXDY EIGODMY TEAATOY GTO GUCTNL.



