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Baowd otouyeio podriuatog

Tithoc padruatoc: Ovpéc Avopovrc.

Kwdwog padfuatoc: MAOGSSI.

Iotétonog yadruatog: https://eclass.uoa.gr/courses/ MATH187/.

Eninedo: Ilpomtuytomnd pdidnua emioyrc 7ou e€aurivou yia to Ituyio Modnuotindy tou
Edvixol & Konodiotplaxot Havemotnuiov Adnvov (EKITA).

Hpoamautolueves yvwoewg: Eivou anapaitnto ol gortntéc va yvewpilouv xod Tic €vvoleg xau
TIC UTOAOYLOTIXES TEYVIXEC OO €VOL TPMTO TAVETLOTAULAXO Uddnua miovothTtewy, OTwe To
udinuo <IIdavotntee I» mou Biddoxeton oto Turjuo Madnuatixdy tou EKITA. H yvdon twv
wordnudtwy «Xtoyactnég Avelileioy xan «Emyeipnotoxy Eeeuva: MNtoyaotind Movtéhay
tou Tunpatoc Madnuoatieev EKITA Sev eivon amopaitnt, xadodg 10 avayxaio uhxd and
ouTd Tor pordpota Yo topouctacTtel oty TEEN. Ouwe, mioavi| Yveor aut®dy Ty podnudtey
Yo SleuxohOVEL TOAD TNV xatavonor tou padfuatoc «Ovpéc Avopovricy.

Awboxtinéc wpeg: 4 dpeg TNy ffdopdda yio 13 efdouddes.
'hoooo dwaoxahiog: EAAnv.

Huépec xan odpeg ddaoxariog: Kdde Toltrn xon Iéuntn, 9:15-11:00 ue évor dexanevidiento
Sudhetppor (10:00-10:15).

Adovoa ddaoxaiioc: 1'32.

To pdinuo dev Yo Brvteooxonniel obte Yo avopeTadideton auvtopata getog. ‘Ouwg umde-
YOULV BIVTEOOXOTNUEVES Ol BIAAEEELS O TNV TEONYOUUEVY Popd Tou B1ddyInxe ue Tov Blo
01ddoxovTa, ot onoleg elvon Blodécueg oTo

https:/ /uniflix.uoa.gr/vod /search7s=6973d153dac3b95{9358¢70e&y=2024.

Or geTivéc Blarélelc dev Yo elvan ao@aA®dS amoAUTKC BIEC PE TIC PIVTEOOHOTNUEVES, AhAd 1|
U mopopgver ou Yo xahugiel Topouevel 1 Bl o peydho Podud. O Brvteooxonnueveg
OLAEEelg BivovTon HOVO ETXOUEXE Xat BEV UToXAIoTOUY TNV TopoxoloUno).

AL0doxwV

Avtoviog Owovopou, Kabdnynthc Tunuatoc Modnuatixay Edvixot & Kanodiotplaxol Io-
vemotnuiov Adnvév. http://scholar.uoa.gr/aeconom/home.


https://eclass.uoa.gr/courses/MATH187/
https://uniflix.uoa.gr/vod/search?s=6973d153dac3b95f9358c70e&y=2024
http://scholar.uoa.gr/aeconom/home

3  XUuVonTixXY TERPLYEAPT] TOU UAIUATOG

e H Oewpla Oupwv Avapovic (Queueing Theory) etvor évo Siemio trovixd nedio mou Peloxeton
oty Topr| Twv Egopuocuévey Madnuatixay (xuping e Egapuoouévng Oewploc Hidovo-
ity xa e Enyepnoondic ‘Epeuvac), twv Enotnudy Mnyavixod (xuplwe tou Hiextpo-
Aoyou Mnyovixol, Tou Mnyoavordyou Mryovixol xar tou Mryovixold Awolxnone xo Topo-
YwyAc), TS ITAnpogopinic, xadag xou tng Atowntixrc Emotiung (xuplwe e Atoixnong
Aertoupyiddv). Avuxeipevo pelétng g ebvan 1 uehétn ovotnudtwy eEunnpétnong (service
systems), yvwotdv xou wg oupov avopovic (queueing systems). To cuotiuata efunneétn-
one ebvon pordnuoTind TEOTUTOL TOL TOPIG TAVOUY GUG THUNTAL ELIGOBOU-EE680U TEAATGY TOU
O€yovTon xdmoto poppr) eEUTNEETNONE amd UTNEETES, oTa oTtola UTelcépyeTon TuynoTnTaL. Ou
EVVOLEC KTENATNCY, «<ECUTNEETNONY X0 KUTNEETNCY EQUNVEVOVTOL UE UEY AT EURUTNTO XOU £TOL
ot egappoyéc Tne Oewplog Ovpwy Avouovig extelvovtal o€ Tdpa TOAG TEdio TN ETMOTAUNG
xou TG avip@mivng Spac TneldTnTag yevixotepa. Ilpdypatt, tétolo cuoTiuata eugavilovto
0 TOAAEC XATAG TYCELC TTOU TORATNEOUVTOL GTNV xordnuepvr) Lwh, xomg xal o tepimhoxa
TEYVOROYXE UG TAHUATOL.

[otopixd, 1) GUYXEXPUIEVT ETUCTIUOVIXY| TEQLOY 1) BOYLOE VO VAT TUCOETOL OTIS 0PYES TOU 9200
adva, 6tay o Agner Krarup Erlang (1878-1929) Snuoocicuce xdmoleg epyaocieg tou yio T
wordnuotixy| poviehonolnon Tou cUVKCTIOHO) G TNAEPLVIXE dixtua. H peydin emtuyio
VTGV TRV UEVODOY OTN UEAETN TROYUOTIXGY CUCTNUATWY EBWOE TEPdoTIa WINCT OTNV
TepatTép avdmTLEn TNe Ocwplag Oupdv Avoapovic, xode xo TV EQUPUOYHOY TNG XAl OF
dAhat ediaL.

Y Oewpla Ovpdv Avopovic, 1 HERETN EVOC OUCTAUNTOS UTOREl Vo TepthauBdvel oha 1
xdmota am6 ol e€NC oTAdLAL:

— uadnuatxd npotunonoinon (poviehonoinom),
— amotiunon anddoorng,

— BéhtioTo oyEdloUO,

— [BéATioTo duvoXd €XeY YO,

— TPOCOLOPLOUO OTEATNYIXHC CUUTERLPORAS,

— olyxplon Ue dhha cuoThApaTa ECUTNEETNONC.

H pordnuoatin| tpotunonoinon anoteAel 10 TEMTO Xou AnoeaftnTo GTABLO YId TNV OTOLIOY|TOTE
uehétn otn Ozwpio Oupddv Avopovic. Kotd tn didpxeia tou otadiou autol, o epeuvntic
ETUXEVIPWVETOL GTOV EVIOTUGUO TWV XVPUWY YARUXTNOLC TIXWDY TOU GUC THUITOS Tou Yol TEETEL
VoL VOmoRac TdoLy Pe To TedTUTo TTou Vo uoYeTACEL. 2To onueio auTod, 1 BuoxoAla Eyxel-
Tou TN €0PECT) oG XA LooppoTiog PETAE) TG TOTNTAS Xot EMAUCLUOTNTOS TOU TROTUTOU.
Yuvdwg, 600 o TOTA aVAUTUEIO T EVa TROTUTIO TO aPYIX6 CUGTNUA, TOCO BUCXONOTE-
eo ebvon vor peretniel pe podnuotiée pedodouc.  Emouéveg, Vo mpémer vo emAeydel 1o
amAOVCTERO BLVATO TEOTUTO, TOU OUMS ATEIXOVILEL TOL ONUUVTIXOTEQO YUPUXTNELOTIX TOU
apytxol cuothpatog. Kotd tn dladaoio tng tpotutonolnong, EMAEYETOL XATOLN OLXOYEVELY
OTOYAC TIXGY DLABIXACLOY GTO TANUGLO TNG OTOlG TUPLG TAVETOL TO GUG TNUL.

Katémy, 1o evdagépov eotidletar otny anotiunor tng anddoong Tou GUCTAUNTOS, dNAcoY
oe epwtApata Tou TOTou «Ilécol tehdteg Bploxovton 60 cUoTNUA XaTd YEGo bpo;» 1 «Ilbco
YPOVO TUPAUEVEL 0TO GUGTNUA EVag TEAATNG xoTd U€co 6po;» 1) «Iloto elvan 10 T0G00TH TOU
Yeovou Tou évag utneétng elvon amacyohnuévoc;y. To Boaoixd epyareio oe autd T0 GTAdLO
etvon 1 Oewplor IIdavotAtwy xat, €WixdTEPR, TO BUVIUIXO TNS UEEOC, TTOU AVTIOTOLYEl OTIC
OTOYACTIXES OladLxaoiec.



Av evBlopépel 0 OYEDBIAOUOS EVOS VEOU GUOTAUATOS, TOTE EYOUUE VO AVTHIETWTICOUUE €val
TEOBANUA BEATIOTOU GYEBLUOUOD. LTNY TERITTWON oUTH, XAUTOIEC TOPAUETEOL AEITOVEYIAC €-
VoG CUCTAPUTOS VEWPOUVTAL WG BOOMEVES, T.Y. 0 PLIUOS APIEEWY TWY TEAATGY 1 0 PUINOG
eCuTNEETNoNG avd LTNEETN TToL UTopEl Vol €0uY TEOXVPEL Umd CTATIOTIXG G ToLy el TOV TN
PoUVTAL Yo TopbpoL cuo THUTa. Kdmoteg dhheg, ouwe, mapduetpol Aettovpyiag umopoly va
eheyyVoly and 1oV GYEBLUG TH) TOU CUCTHUUTOS, OTKS T.Y. O PEYIOTOS apliuds TV UTnpE-
TGV, OMAadY| o aprluog Twv Yéocwy eunneétnong tou Yo mpoBiegdoly. Xtny mepintwon
auTr), umtohoyiloupe 10 UETPO amOBOONG TOU GUOTHUAUTOS TOU oG EVOLAPEREL Vo BEATIOTO-
TOLACOUNE (G CUVERTNOT) TV TUPUUETEWY TTOU EAEYYOUUE XL, XUTOTLY, BEATIOTOTOLOVUE T1)
oLVdETNOY UE xhaoxég uedddoug BedtioTomolnong, émwe m.y. BeitioTomoinon yia yiol pe-
TUBANTY UE UNOEVIOUOS TNG TUPAYDYOU Xl CUYXELOY TV TGV TNS CUVIETNONS oTa Xplotua
ornuela 1} To TEoYwENUEVES uedbdd0uC HodnuoTixol TpoypeauuaTiolol Ye cuvifxeg Lagrange,
Karush-Kuhn-Tucker, oxépaio mpoypoupatioud ».At.

Kdmnoeg petofAnteg ehéyyou umopoly va petofdihoviar 660 1o chotnua Beloxeton oe Aet-
Tovpyia, T.Y. O aPWIPOC TWV EVEQRYWY UTNEETMOVY UTOPEl Vo TpocupUoleTon avdhoya UE TOV
CUVOO TIOUO TOU TOEATNEELTL 6TO GG TN, LTNV TERITTWOT Tou EGTIALOUUE OTOV EAEYYO
TETOLWY PETOBANTOV, AVAPEROUUCTE GE Vol TEOPBANUN BEATIOTOU BuvoLXOU EAEYYOL XaL TO
xatdAAnAo epyakelo UEAETNS elvon O GTOYAC TGS DUVOIXOS TROYpouuaTionos. H dlapopd
TWV TEOBANUATOY AUTOV O OYEoN Ue To TEOPBAAUAT BEATIOTOU OYEDIUOUOL EYXELTAL GTO
OTL oL UETUPBANTES Umopoly var 0AAGLOLY TYES aVEAOYOL UE TNV XUTACTACT) TOU CUC THUATOG,
eve) oTol TEOPBAAUAT BEATIOTOU GYEBLGHO) 1) TYT| TOUG TRETEL Vo TPoCdloplo Tel Ui popd
XOU YLoL TAVTAL.

e Oha T Tpoavapep¥EVTa GTAOW PEAETNG EVOC GUCTAUNTOS ECUTNEETNONG, Ol TedTeS e-
0EOVVTAL THINTXES OVTIOTNTEG oL OeV Aafdvouv amogdoels. BéPota, and tnv eumeipio pog
amod T TEAYHATIXG cUCTAUATY EEUTNEETNONG, YVWEIlouue OTL oL TEAJTES elvon eVERYNTIXEG
ovtoTnTeg Tou AauPdvouv amogdoelc. Ily. o éva eotiatodplo évag mehdtng emnpedleTon
(elte Vet elte apynuixd) omd TOV GUVKGTIOWS TOU GuvVavTd Pidvovtag ot autéd. Meydhog
CLVWO TIOOS UTopel Var efvan ptar EVOeLln xahrg TotdTnTag 1 €VOelln apync eCutneétnong. e
xdie mepinTwoT), TAVIWS, 0 CUVKOOTIOUOC ETNEEALEL TIC ATOPACELS TWY BUVNTIXMY TEAATOV
€VOC CUOTAUATOC. LTV TERITTWON aUTY|, €YOUNE Vol avTETwT{coLUE évar TEOBANU Aing
ATOPAOEWY UE TOAOUE amoPact{OVTIES: TOUG TEAATES, TOUG UTNEETES Xai ToV dlayelpto . O
xordévoe and autols haufdver TNV andgooy| Tou, EYovTag UTOPN OTL Xt Ol GAAEC OVTOTNTES
AofBdvouy amogdoels, 1 xadeuid ue oxond TN Yeyio Tomoinom Tou 8ol Tng ogéhous. OmodTe,
OnutovpYElTan €vor «TolyVioy UETOEY TV SLPORmY OVIOTHTWY, UE TNV Evvola TNg 60YXpou-
0TS TWV CUUPEROVTILY TOUG, XL TO XATAAANAO Thalolo YeAETNG etvor 1) Ocwpla TTonyviwy. Ta
TEOBAAUATH AUTE AVAPEEOVTAL XAl WG TPOPANIATA OTPATNYIKIS TUUTEPIPopdS oo Thakota
¢ Ocwplog Ovpnv.

Téhoc, ouyvd eugpaviletar 1 avdyxn va cuyxeroly 600 cucthuata eEumneétnong. Auto
TEOXUTTEL, Y. OTOV EVOC OPYOVICHOS OXEPTETAL TNV AVTLXATIC TUCT) EVOC TOUAAOU GUG TY|UO-
To¢ €CUTNEETNONS Ao €val VEO %o, ETOUEVKC, emtiupel va cuyxpivel Tor 500 UG TAUATO Xou
VOl TOGOTIXOTIOLOEL T1) BLopOEd. TOUG, MOTE Vol XUTOAAEEL OTO v Efval GUUPEPOUCAL 1) AV TLXO-
tdoToor. XLtny nepintworn auth, Yenoylomoleiton Eva 1) TEPIOGOTEPA amd Tal CTAOW UEAETNG
TOU AVATTUEAUE, OVAAOYOL UE TNV TROTEVOUEVT OAAIYT.

And To mopomdve, yivetar gavepd 6Tl 1 Ocwpla Oupmv elvon €var TOAVETETEDO YVOOTINO
medlo mou yenowonolel epyaiela and ToAES meptoyéc Twv Madnuatindy xan e@oapuolel To
omoTEAEOUATO GE TOAMES TEPLOYEC TNG XAONUEPLVOTNTAC XL TNG TEYVOROYIAC, avahoyo UE
T WOLOETERQL YOEAXTNPIOTIXG. TWY CUCTNUATWY eCUTNEETNONG Tou cugpavilovta. Enopéveg,
wa eloaywyy) otn Ocwpla Ouptv TEETEL avoryxaoTd Vo Efval ETAEXTIXY OYETXE UE To
oTddto ueréTng mou Yo mporyloteLTeL amd Tar mpoavapepUEvTa, Tor pordnuaTind epyoleior Tou
Yo yenoLonol|oeL xou Tor TEdlar EQopUoY®Y Tou Yo TaUEOUGIAOEL.



To udidnua «Oupéc Avopovicy ETXEVTEMVETAL XUPIWS OTN LOVTIEAOTOINGT X0t GTNY ATOT{UN-
o1 anédoome cUCTNUATWY eCutneétnone ue Bdon Mapxoflavéc olucidec. Ot Moapxofiavég
ahucideg ebvar To padnuatnd anioloTepo (xou TowtOYpOva EEoUEETIXG EVPY amd TAEUEHS
EQUPUOYWY) €B0¢ CTOYACTTINWY SUBIXACIOY ToU Unopel vo xatavoniel ond xdnolov Tou
EQYETOL OE ETOPT| YLl TETY Popd Ue To avTxeluevo tne Oewplag Ovpdy Avapovic.

“YTAN

Ieprypagr, ovopatohoyla xar Bacxd anoteAéopota: Poowxr| TEQLYPAUPT xou ovouatoloyia
Kendall, ovayevvnuixdtnto xou U€Tpa andd00T CUCTAUATOS, EUPUTEVUEVES OLadixaoieg oe
OTIYHES aplEErY Xou Vo wENoEWY, PUUUOC CUVWOTIGUOU — EVCTAVELDL, LOLOTNTA HELOVWUEVLY
uetafBdoenmv xou wwotnto PASTA, véuoc tou Little.

Emiox6nnon oTtoyaotinmy Sladixaoloy yio LoVTEAN CUCTNUATWY EEUTNEETNONG: OPLOUOS XAl
uetaBotixr cupmepLpoed Mopxofiavedy ahuaidwy cuVEYOUS YEOVOU, 0pLoXY| CUUTERLPOEE XAl
OOUEC Ue auolBEg xon X6OTH.

Mogxofiovd povtéra - Baoixée teyvinéc xan xhaoxd cuotidoto: H avdhuon péone tiung
yior Mopxofravd povtéha, amiéc Mapxofiavéc ovpéc (optopol, xar Baotxol unohoyiouot), o
oulube Blamépaong xau oL eupuTELPEVES xatavopés, 1 M/M/1/1 oupd, n M/M/1 ovpd xou
ot Tponomoioels g, 1 M/Mc oupd, 1 M/M/c/c ovpd xar o povtéro Engset.

Ievixéc MapxoProvéc oupéc: H M/M/1 oupd pe opadixéc agpiteic, n M/M/1 oupd ue opo-
duéc egumnpetioetc, 1 M/M/oco oupd pe opodinéc apilelc.

Awdotatec Mapxoflavéc oupéc xan 1 Y€Vodoc Twv @docwv: 1 U€dodog Twv PAcEwY, 1|
uedodog twv mavoyevvntelwy yio dLdoTtateg MapxoPiaveg OLPEC Xol EQPUPUOYES.

Avuotpedudtnta xou Mopxofiavég ougéc: avtioTpogn otoyac Txhc dladixactiog, avTioTeédL-
UeC oToyoo TixXég Dladaoieg xou eqgoupuoyés oe Mapxofiavée oupée.

Amad Mapxofavd dixtuo ouptv: 0plonog Tomv evvolmy Tou Mopxoflovol dixtbou, Tou aniod
Mogxofioavol dixtiou xou Tou dxtbou Jackson, UEAETN oVOXTMV Xou XAEOTOV BIXTOWY
Jackson.

ITooTewdueva cLYYEIUUAT

Kopo oUyypoupo:

* Owovopou, Avtwviou (2023) Oecwpia Ovpdy Avaporris. Kdhihnoc Avoixtéc Axadn-
uoixéc Exdooeic. INBN 9786185726614, Kwoixde Bi3hiou otov Eddolo: 121051698.

Emniéov oUyypouuo:
* daxivou, Anunrelov (2008) Ovpés Avapoviis, 2n éxdoon. Exdboeic Xuyuetpio 3. A-
Yoavacomovhoc & XIA. ISBN: 9789602662069. Kwowdc Bihiou otov Evdolo: 45392.
>IyxEdLo podrjuatog
MéOnue 01 Ileprypopr) cusTnUdTwy eCUTNEETNONS, OvouaTohoYla xou PETEa AmddOoTC.

MaOdnua 02 AvoyevwnTixotTnTo GUCTUATWY ECUTNEETNONS %ol UETEO ATOB00TC.



MéOnuo 03 Booixd yevixd aroteréopato ot Yewpio cuoTnUdtwy eCuntneétnonc.
Médnuo 04 Egapuoyéc tov Baoixey anoteheoudtoy - H avdhiuon yéong turc.
MdOdnua 05 Aoxroeic ota Pocind amoTEAESUATA X OTHY OVIALCT UECTS TG
Méidnuo 06 Emioxénnon Mapxofiaveyy alucidwy cuveyolg yeovou L.

Médnuo 07 Emioxénnon Mapxofioavey oducidwy cuveyolcg yedvou 1L

MdOnuo 08 Ewoywyy otic anhéc MopxofBlavéc ovpéc. Or oupéc M/M/1/1, M/M/1,

Mddnua 09 Teononooeic e M/M/1 oupdc pe amodappuvéuevous TENGTES, ovUTOUO-
VOUC TEAGTES, METOBANTY ToryUTnTor eEUTNEETNONG .0l

Mddnua 10 H oupd M/M/c. Edyxpton ovpdv e 1 o modolc unnpétec.

Mddnua 11 H oupd M/M/c/c xou to povtého Engset. Aoxroewc otic anhéc MapxoPlavég
OULpEC.

Médnuo 12 Ewaywyt| otic yevixée Mapxoflavéc ovpéc. H pédodog twv miavoyevyntot-
ov. H M/M/1 oupd pe opodixéc apiEec.

Mddnua 13 H M/M/1 oupd e opadixéc eEUnneeThoeic.

MdaOdnua 14 Aoxfoeic otig yevixée Mopxoflavég ovpég pe ) pédodo twv miavoyevvr-
Towwv L.

MdaOdnua 15 Aoxfoeic oTig yevixée Moapxoflavég ovpég ye tn pédodo twv miavoyevvr-
Ty 1L

Mdadnpa 16 Ewcaynyt| otig dwdwdotateg Mopxoflavég ovpéc. H pédodog twv @doewmv.
MéOnuoe 17 H pédodoc twv mdavoyevwnteidv otig dwidotatec Mopxofiavég ovpéc.

MaOnua 18 Avtictpogn otoyaoTixrg dladixactag - AVTIG TEEPIIES GTOY UG TIXES BladLXO-
olec.

MdaOdnua 19 Avtiotpediudtnto 1 e@opuoyéc otn Ocwpla Ovpdy Avopovic.
Médnue 20 Ewcaywyr| oo 8ixtuo cUGTNUATOY ECUTNEETNOTC.

MéOnuo 21 Mehétn duxtiwy Jackson.

MaOdnua 22 Aoxroeic ota dixTuo GUOTNUATWY EEUTNEETNOTNC.

MéOnue 23 Enovornntinéc aoxrioels - Hohond éuata e€etdoewy.
MéOnuo 24 Enovoanmtixéc aoxrioels - Hohond éuata e€etdoewy.
MaOdnua 25 Enavoknrrtixéc aoxroels - Hokoud dépato eletdoewy.

MdaOdnua 26 Enavoknmrtixée aoxroeis - Hokoud dépato eletdoeswy.
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