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MYE002. Mnxavikq Maénon

NEPITPAMMA MAOHMATOZ2

FENIKA

2XOAH | NMOAYTEXNIKH

TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHX

EMIMEAO 2MOYAQN | NMPOMNTYXIAKO

KQAIKOZ MAOHMATOZ | MYE002 | EZEAMHNO 2ZMNOYAQN >=6

TITAOZ MAGHMATOZ | Mnxaviki Madnon

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ TTEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG QTTOVELOVTOL OE SLOKPLTA EBAOMAAIAIES
Uépn Tou padnuartog m.y. AlaAéeic, Epyaotnplakéc AGKAoELC K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC AITOVEUOVTAL EVIAIN YL TO CUVOAO TOU UaONUATOG MONAAEZ
, el ; ; AIAAZKAAIAZ
avaypate ti¢ eBdouadiaicc wpeg Stdaokadiag kot To cUVoAo Twv
TUOTWTIKWY LOVASWV
Awalé€elc / Epyaotnplakég Aokioelc / Opovriotrpla 5 5

MpooV¥éate oelpéc av ypelaotel. H opyavwaon dtdaokadiag kat ot
SL6AKTIKEG HETOSOL TTOU XPNOLLOTIOLOUVTOL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | Eupabuvong

yevikoU unoBadpou,

£L8tkov utoBadpou, elbikevang

YEVIKWY YVWOEWY, avantuéng Seélotritwv

MNPOAMAITOYMENA MAGHMATA: | -

TAQZZA AIAAZKAANIAZ kot | EAAHNIKH
ESETAZEQN:

TO MAGHMA MPOxMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://www.cs.uoi.gr/~kblekas/courses/ML/
MAGHMATO?Z (URL)

MAOHZIAKA ANMOTEAEZMATA

Mabnolakd AroteAécpaTo
Meptypdapovral ta LadnoLakd amoTEAECUATA TOU UoTUOTOC OL CUYKEKPLUEVES YVWUOELS, SEELOTNTEG KA LKAVOTNTES
kataAAnAou enunédou mou Ba aToKTHOOUV 0L POLTNTEG UETA TNV ETILTUXN OAOKApwan Tou Uadnuatog.

SupuBouleuteite to Mapaptnua A
o [Igptypaupri Tou Emutédou twv Madnaotakwv AnoteAeoudtwy yia kade éva kUkAo omoubdwv ouupwva ue to MAaiolo

Mpoaodvtwv tou Evpwmnaikou Xwpou Avwtatng Eknaibeuang
o [leptypapikoi Aeikteg Emumédwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoooviwy Aid Biou Madnang kat to Mapaptnuo B
o [lepiAnmtik6g O6Nyos ouyypapric Madnolakwyv AmoteAeoudtwy

Baoikég emiblwéelg Tou pabiupartoc sivat:

e Na avtiiappavovtal mpofAnuata Mnxavikng Madnong kot va erAéyouy
pneBoBSoAoYLKEC TPOOEYYIOELS YLa TNV ETIAUGT) TOUG,

e Na yvwpilouv olyxpovec ebapOYEG Kal TAOELG OTTou N Mnxavikry MaBnon nailet
KOTAAUTLKO pOAo,

o Na ekmatdeutolV og HePLKA Paoikd epyaleia Kol pnXovIopoUGg emihuong
npoPAnuaTwy Tagvounoncg (Le emifAedn), maAwdpounong, opadomnoinong (xwpig
eniPAedn) pelwong SLAoTAoNG KoL EKTLLNONG TIOPAUETPWV.

e Na Kataokeudlouv HnXaviopuoUg Hadnaong neplypadlkwy LOVTEAWY UAOTIOLWVTOG SLKO
TOUG AOYLOMLKO 1] XPNOLLOTIOLWVTAC UTIAPXOVTA gpYaAsiol AOYLOULIKOU KUpPLwG oE
YAwooeg Python kat Matlab kat yvwotég BLBALoBrKeg AoyLopikoU.



http://www.cs.uoi.gr/~kblekas/courses/ML/

e Na eival og B€on va StaBalouv kal vo avtiAapBavovTtal OXETLKA TEXVIKA apBpa ot
ETILOTNMOVLKA TIEPLOSLIKA TNG TTEPLOXN G TNG Mnxavikng Mabnong, onwg ta Journal of
Machine Learning Research, Machine Learning, IEEE Transactions on Neural Networks
and Learning Systems, Pattern Recognition, IEEE Transactions on PAMI.

e No QmoKTAooUV EUMELpLa KL EUXEPELA OE TEXVIKEG MNYavikAg Madnong péow
BEWPNTLKWV KaL TIPOYPOUUATIOTIKWY AoKNCEWV Tou Ba Sivovtal otn SLapKeLa Tou
g€aunvou kal Ba amoteholv pépog TnG afloAdynonc.

Fevikég IKavoTnTEg
NauBavovtag UnoWn TG YEVIKEG LKAVOTNTEG TTOU TIPETTIEL VXL EXEL QTTOKTHOEL O TITUXLOUXOG (OTTWG QUTEG QVaypAPOVTaL OTO
Mapaptnua ATAWUaToS Kat tapatidevial akoAoUBw ) os mota / MOLEG At AUTEG ATTOCKOTEL TO pddnua;.

Avadnitnon, avaAuon kot cuvdean Sebougvwy Kat SXeSLaoUOC KaL Slaxeiptan Epywv

TIANPOWOPLWY, LE TN XPHON KAL TWV aTapaiTNTWV 2eBaouoG aTn SLOPOPETIKOTNTA KOl OTNV TTOAUTIOALTIOULKOTNTA
TEXVOAOyLWV 2eBaoudg ato puatko neptBailov

lMpooaployr o€ VEEG KATAOTAOELS Entibelén kowwvikrig, emayyeAuatikic kat nOkr¢ umeuduvotntag
Angn anopdoswv Kat evawodnoliog o Yéuara @UAou

Autovoun epyacia A0KNGIN KPLTLKAG KOl QUTOKPLTLKAG

Ouadikn epyaoia Mpoaywyn tnG EAeUIEPNG, SNULOUPYLKNG KOt ETTAYWYLKIG OKEYNG
Epyaocia oe 6iedvég meptBiAlov L

Epyaocia og diemiotnuoviko neptBaAlov ANeg...

Mapdywyn VEWV EPEUVNTIKWV LOEWY .

2TOX0C TOU paBrpaTog elvat:
e va dépel og emadr Toug poltnTEG e peBdSoug Mnyavikng Madnong Kol e TEXVIKEG
eniluong mpoPAnudtwv Mnyxavikng Maénong,
® va Tapoucldosl YVwoteg edapuoyég Sivovtag €udacn oe  pebBodoloyieg,
OAYOPLOULKEG SOUEG KaL Epyaleia eTUAUGCNG TOUG e TEXVLKEG Mnxavikng Mabnong.

M£OW TWV AOKAOEWV TOU HABAATOC oL GOLTNTEG AVATTTUOO0UV LKAVOTNTEG:
e avalntnong oc BLRALoypadIKES TINYEC,
e guvBeonc dedopévwy kat MAnpodoplwv oto Stadiktuo,

®  QUMUETOXNG TOOO 0€ OUASIKEG, OO0 KOl OE QUTOVOUEG EPYACLEC.

Ot portnTtég oto TEAOG Tou pabnuartoc Ba mpémel va eival os B€on:
e va avaluouv moAumAoka Sedopéva e oUyxpova LaBNUATIKA Epyaleia,
e va povtelomololv moAumAoka npoBAnuata Mnyavikng Mdabnong,
e va edapuolouy MAPAUETPLKOUG LNXAVIOUOUG LABnaong Kalt
® VO KOTOOKEUAL{OUV NXOVEG UTIOOTAPLENG Ao ACEWY,

o va epapuolouv Bacikd HoBOnUATIKA epyaAeio KOL TEXVIKEG O€ TIPOKTLKA {NTAUATA
TIOU QVaKUTITOUV KATA TNV eniAucn mpoBAnpdatwy Mnxaviking Mabnonc.

NEPIEXOMENO MAGHMATOz2

e Elocaywyn, Baolkeg Evvoleg Kat Baotkd mpoBAnuata tng Mnxavikng Madnong. EiSn
pabnong, Aedopéva kat Baoikd epyaleio avdAuong. Evvoleg muBavotitwv Kat
OTOTLOTIKAG,.

e [papuikn maAwdpounon (linear regression) Kall EMEKTACELC.

o MéBobdol tafvounong (classification), Taflvounon pe tov Kovtwotepo yeltova,
lpappikol taflvountég, o aAyoplBuog Perceptron, Mnxavég SLOVUCOUATWY
urootnpLnc (SVMs).




Mn-ypappikol tafvountég, Neupwvika Siktua.

JTaToTIKN Taflvopunaon, anodaon katd Bayes, mBavotnta opapotog taflvopunonc.
Ektipnon kotavoung, pEBodoc mapablUpwv Parzen, TAPOUETPIKEG HEBOSOL
EKTIUNONG, EKTIUNTEG peyiotng mBavodavelag.

Ma6non xwplg emipAedn, péBodol opadomnoinong Sedopévwy, o alyoplbuog twv K-
péowv (k-means), lepapyikég pEBodot opadomoinong, Maopatikn opadomoinon,
opodormnoinon YUe UIKTA TTapAUETPLKA LOVTEAQL.

Meilwon Sidotaong dedopévwy, EmAoyn Kot e€aywyn XapakTnpLoTikwy, n LEéBodog
PCA avaluong MpwIELOUCWY CUVIOTWOWY, N HEBodocg ICA avaluong aveédptntwy
OUVLOTWOWV, N LEB0SOG LDA ypap kg SLOKPLTLKAG avAaAuong.

Evioxutiky Maénon kat autdvopoL TIPAKTOPEC.

AIAAKTIKEZ kat MAOHZIAKEZ MEOGOAOI - AZIOAOTHZH

lMpoowro ue npoéowrno, E§ amootdoewg

TPOMOZ NAPAAOZHZ | EBSopadiaieg SlaléEelg otnv Taén

ekmaibevan KA.

MNAHPO®OPIAZ KAI ENIKOINQNIQN

Epyaotnpiakn Eknaibeuon, atnv Emikowwvia

XPHZH TEXNOAOTIQN | o  Xpron Stadavelwv & demos otig SLaAEEELC.

e Jyuvtnpnon otobeoiag pabnuoatog pe
ERSopadiaio HuepoAdylo, AvakolvwoeLg Kal
rtapoxr S1daktikou UALKoU (Sladaveleg kat
SLOAKTIKEG ONUELWOELG).

e OLdoltnTEC UAOTIOLOUV OELPEG ACKNCEWV OTO
nieplBAaAAov mpoypappatiopol Matlab oto
TIPOTITUXLOLKO EPYO.OTIPLO TIPOYPOUUATIOUOU TOU
TUAUATOG. 2TOXOG £lval TOGO N UAoToinan
TEXVIKWV avaAuong Kal eneéepyaoiag Sedopevwy
onwc opadomoinong kot Taflvopunong,
napeUPoAng Kal pelwaong dtaotaong, aAAd Kat n
YVWon Twv SUVOTOTATWY Toug. Xpnaotpomnolouvtal
TOOO ETOLUEC POUTIVEC TOU TEPLBAAAOVTOC TNG
Matlab kat BLBAloBnkwv tng yAwooag Python, 6co
KOl UAOTIOLAOELG aTtO TOUC GOLTNTEG.

e Avdptnon BaBpoloylwv PECW TNG NAEKTPOVIKAG
mAatdoppag dtaxeiplong pabnuatwy tou M.1 kot
otnVv LotooeAida Tou HabruaToc.

e Aflomoinon nAektpovikou Taxudpopeiou yla
TIANPECTEPN EMLKOLVWVIA LE TOUG HOLTNTEG.

Xprion T.I.E. otn Albaokalia, otnv

LLE TOUG QOLTNTES

Meplypagovtat  avaAuTikd 0 TPONoG Ko APaUT’lPlOﬂ‘I Ta Ef aurivou
uedobol bt6aokaliag. Kn
Atadé€etg, Sepwvdpla, Epyaotnplakry Acknon, Aldookahia 13*3 =39 wpeg
Aoknan  [lediou, MeAétn & avdAuon Epyaorr']pto KO 13*2 = 26 (prC
BiBAoypapiag, @povriatrplo, Mpaktikn ,

(TortoO<tnaon), KAwwkn Acknon, KaAAitexviko (Dpovnom pto

Epyaotripto, Awabpactikn Sbaokalia,
EKTTaUSEUTIKEG ETILOKEWELS, EKTovnan UEAETNG
(project), Zuyypan epyaciac / epyaoiwy,
KaAAtteyvikn Snutovpyia, K.Am.

‘Opeg MeAétng

60 wpeg




Avaypdpovtal oL WPeG UEAETNG TOU poLTNTH yla
kade padnoiakn dpaoctnpiotnta kadwes Kot ot
WPEG UN KadobNYoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

2U0voAo Madnuarog 125 wpeg

AZIOAOTHZH ®OITHTQN
Meptypapn tne Stabdikaciac aéloAoynong

Mwaooa AéoAoynang, Médobdol a&loAoynong,
Alapopewtikn) 1 Supnmepaocuatikn, Aokiuaoia
MoAdartAric  Emidoyrig, Epwtrioels  Zuvtoung
Anavtnong, Epwrtrioeic Avamrtuéng Aokipiwv,
Enmiduan MpoBAnudtwv, [panty Epyaoia,
Exdeon / Avagopa, [pogopikri E&taon,
Anuoota Mapouciaon, Epyactnpiakr Epyacia,
KAwvikny  Eé€taon  AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpoodloplouéva KpLTnipla
a&loAdynong kat av kat tou eivat mpooBaotua
QIO TOUG (POLTNTEG.

FAQZZA AZIONOTHZHZ: EAANVIKA

MEOOAOZ A=ZIONOTHZHZ:

e ‘Eva teAikd ypartd Staywviopa (70%)

e  Epyaocieg yla To omitt avd BepaTikéG evotnTeg &
Epyaotnplakég aoknoelg otov H/Y. E¢€taon oto
£pyaoTnplo oc TIPOKOBOOPLOUEVN nUEpOUNVia
(30%)

H akpBng Stadikacia afloAoynaong meplypadetal otnv
LotoBeoia Tou padrpartoc.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

e BiBAio [86053413]: ANATNQPIZH MPOTYNQN KAl MHXANIKH MAGHZH, C.M. Bishop
e BifAio [86198212]: MHXANIKH MAGHZIH, KQNITANTINOX AIAMANTAPAS,

AHMHTPHZ MMNOTZH2

e BiBAio [9743]: Neupwvika Aiktua kat Mnxavikry MaBnon, Haykin Simon
e BiBAio [94691948]: NEYPQONIKA AIKTYA KAl BAOIA MAGHZH, Charu C. Aggarwal

-Juvoapn SLtedvn EMIOTNUOVIKA TTEPLOSIKA:

e Pattern Recognition, ELSEVIER.

e Machine Learning, Springer

e Journal of Machine Learning Research
e |EEE Transactions on Neural Networks and Learning Systems
e |EEE Transactions on Pattern Analysis & Machine Intelligence




MYEO004. Avarntuén AoyLopikou I

NEPIFPAMMA MAOGHMATOZz

FENIKA

2XOAH | MOAYTEXNIKH

TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ

EMIMEAO 2MOYAQN | NMPOMNTYXIAKO

KQAIKOZ MAOHMATOZ MYE004 | EZEAMHNO 2ZMNOYAQN >=

TITAOZ MAGHMATOZ | Avamtuén Aoyloptkou i

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTE2

O€ TTEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG QTTOVEOVTOL OE SLOKPLTA EBAOMAAIAIES
Uépn tou padnuarog m.x. AlaAeéelg, Epyaotnplakeés AOKROELS K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVAOEC ATTOVELLOVTAL EVIALX YLA TO OUVOAO TOU UATNUATOG MONAAEZ
. ol ; : AIAAZKANIAZ
avaypate ti¢ eBbouadiaie wpeg Stbaokadiog kot To aUVOAO TwV
TUOTWTIKWY UOVASWV
Awalé€elc / Epyaotnplakég Aokioelc / Opovriotrpla 5 5

MpooVéate oeipéc av ypetaotel. H opyavwaon dtdaokadiag kat ot
OL6AKTIKEG HEBOSOL TTOU XPNOULOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | Eupabuvong

yevikoU urmoBadpou,

£L6tkov urtoBadpou, elbikevang

YEVIKWY YVWOEWY, avantuéng Seélotritwv

MPOAMNAITOYMENA MAGHMATA: | -

TAQZZA AIAAZKANIAZ kot | EAAHNIKH
ESETAZEQN:

TO MAGHMA NPOzZMEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://www.cs.uoi.gr/~zarras/soft-devll.htm
MAGHMATO? (URL)

MAOHZIAKA ANMOTEAEZMATA

Mabnolakd AroteAécpaTo
Meptypagovral ta Ladnolaka amoTeEAEoUATA TOU UaFTUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KAl LKAVOTNTEG
kataAAndou ennédou mou Ya AIOKTOOUV OL QPOLTNTEG UETA TNV EMLTUXT 0AOKAjpwon Tou padriuatog.
SuuBouleuteite to Mapdaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwy AmoteAsoudtwy yla kade éva kUkAo omoudwv aUupwva Ue to lMAaioto
Mpoadvtwv Tou Eupwnaikou Xwpou Avwtatng Eknaideuang
o [leptypapikoi Aeikteg Emumédwy 6, 7 & 8 tou Eupwrnaikou MAatoiou Mpoooviwy Aid Biou Madnang kat to Mapaptnuo B
o [lepiAnmtik6g O6Nyos ouyypaprc Madnolakwyv AoteAeoudtwy

JTOXO0C TOU HaBnuatog sival n peAéTn Kal edappoy KOAWV TPOKTIKWY, TIPOTUTIWY Kol

TEXVIKWY avadounong Aoylopkol yia thv amoduyr / avTIHETWITON TIPORBANUATWY KOKAG

oxebioong / uhomoinong AoyLopLKOU.

Ermbiwén tou padnpuartocg eivat ot pottntég va eival os Bon va:

e Avayvwpilouv mpoBAnpata Kakng oxediaong kot UAomoinong AoyLoULKOU.

o Edoapuolouv TG HEBOSOUG KaL TIG TEXVLKEG avadounong AoyLlopikol ou Ba pehetnBolv
ylia tnv amoduyn / avtlpetwrion mpoPAnudtwy kakng oxediaocng / ulomoinong
AoyLoukoU.

Fevikég IKaVOTNTEG
AauBavovtag umoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VXL EXEL ATTOKTIOEL O TUXLOUXOG (OMTWE QUTEG avaypa@ovTal oTo
Mapaptnuo AutAwuaToc kat napatidevral akoAdoUSwc) og mota / MOLEC atd AUTEG ATTOOKOMEL TO pddnua;.

Avalnitnon, avaiuon kot cuviean Sebougvwy Kat SXESLAOUOC KaL Slaxeiptan Epywv



http://www.cs.uoi.gr/~zarras/soft-devII.htm

TIANPOWOPLWY, UE TN XPHON KAL TWV aIapAiTNTWV 2eBa0U0G 0TN SLOPOPETIKOTNTA KOl OTNV TTOAUTIOALTLOUIKOTN T

TEXVOAOyLWV 2eBaoudg oto pualko meptBaAlov

lMpooapuoyn o€ VEEG KATAOTAOELS Entibelén kowwvikrig, emayyeAuatikic kat nOkr¢ umevBuvotntag
AnYn anopacswv Ko evalodnoiag oe Yéuara @uAou

Autovoun epyaaoia A0OKNON KPLTIKIG KAl UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ eEAeUTepnG, SNIULOUPYLKIG KAl ETTAYWYLKIG OKEYNG
Epyaoia oe 6iedvég neptBiArlov L.

Epyaoia oe Stemotnuoviko neptBaAlov AMeg...

Mapdywyn VEwv EPELVNTIKWV LBEWY e,

e Avalntnon, avaluon kot ouvBecon Se80UEVWY, TEXVLIKWY KoL TTANpodopLwyY, UE TN
XPNoN Kol TwV amapaitnTtwy TEXVIKWV.

e ARYn anodpdocewv.

e Opadikni epyaocia.

e YxebSLaopog Kol Slaxeiplon €pywv.

e |kavétnta adaipeong otn poviehomoinon mPoBANUATwWY.

NEPIEXOMENO MAGHMATO2

OgUeALWSNG APXEG, TTPOTUTIAL KOl KAAEG TIPOKTIKEG yLa TV cuyypadn AOYLOUIKOU: MEVIKEG
évvoleg, Bépata ovopartoloyiag (mpotuma, cuPBACELS, KAAEG TIPAKTIKEG yloL TNV €MAOYN
ovopatwy), Bépata tekpunpiwong (katnyopieg KaAwv/Kakwv oxoAiwv, TpoTuna, CUUBACELC,
KOAEC TIPAKTIKEG yla TNV Tekpnplwon tou kwdika), Bfpata popdomoinong (16LoTnTEGg
opllovtiag popdormoinong, 8LoTNTeG Katakopudng popdomoinong, MUKVOTNTA KWOLKA,
Sladavela kwdka, MPOTUTA, CUMBACELS, KAAEC TIPAKTLKEG YL TN popdormoinon.), opydvwon
Aoylopwkol (1dLotnteg kaBapwv ouvaptnoewy, LOLOTNTEG KaBopwv KAACEWV, TPOTUTA,
OUMUPBAOELG, KOAEG TIPOKTIKEG yla TN  ouyypadn koBapol KkKwdika), OpPXES
avTikelpevootpedolg oxedlaong (avtiotpodn efaptroswv, avolxtrn kAelotr oxediaon,
povasikn apuodlotnTa, SloaxwpLopog Stemadwy, KAT.), Slaxeiplon oboApdTwy.

Avadopnon AoyLoKoU: MEVIKEG EVVOLEC, CUUTITWHMOTO KAKAC oxedlaong Kol uAomoinong
AoylopkoU, TEXVIKEC avadopnong yla tThv opyavwon Kwoko o peBoOdoug, TEXVIKEG
QITAOTIOLNONG CUVONKWY, TEXVIKEG AVOSOUNONG OXETLKEC LLE TNV avaBeon apuodLOTTWY Kal
METAKIVAOELG, TEXVIKEC amAomolnong HeBOdwV, TEXVIKEC avadounong OXETIKEG HUE ThV
yevikeuon kot tnv efeldikevon, TPOXWPNUEVEG TEXVIKEG avadopnong Aoylopikol Kol
oXe8LAOTIKA TTPAOTUTIAL.

Jta mAaiolo Tou paBnpatog UAOTIOLELTAL ETIIONG L0l EKTEVNC EPyOCia TTOU £XEL OTOXO TNV
avantuén evog cuoTAUATOC AOYLOWLKOU o opuadeg 2-3 atopwy. H epyacia amoteAeital ano
S00 daoelc. H 1n daon £xeL wg 0TOXO TNV AVATTUEN TNG APXLIKAG £KSOONG EVOG CUCTAATOC
AoylouikoU. H 2n ¢pdon otoxelel otnv avadounaon Tou AOyLoULIKOU TIou TIPoEKUYE oTnv 1n
daon. H ulomoinon tng epyaciog oamookomel otnv ekmaibsuon Twv doltntwyv o€
oAokAnpwpéva TepLBAAAovTa avanTuéng AoyLOULKOU Kal epyaleia avadopnong.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHzZH

TPOMOZ NAPAAOZHZ | ERSopadiaieg SlaléEelg otnv taén
Mpdowro ue npéowno, E§ amootacewg
ekmaidevan KA.

XPHZH TEXNOAOMIQN | o  Xprion Stadavelwv kat Sladpaotikol Tivako oTig
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I.E. otn Aldaokalia, otnv
Epyaotnpiakn Eknaibevon, otnv Emikowwvia
LLE TOUG (POLTNTEC

OLOAEEELG.




® JuvtApPNOoN LOTOCEALSOC LOBAUOTOC TTOU TTAPEXEL

QVAKOLWVWOELG, SLEAKTIKO UALKO, Babuoloyieg,

KATT.
OPFANQZzH AIAAZKANIAZ , ®doptog Epyaocioag
Meplypdgovral  avaAuTikd o TPOmMoG Kot Apagtnpotnra E{ayﬁvou
2gob0L 5L6 Alag. , .
pevDPoL OLoAoKa MG Abaokalia 13*3 =39 wpeg

Aadé€elg, Seuwvapla, Epyaotnpiakry Aoknon,
Aoknon  lediou, MeAétn & avdduon
BiBAoypapiag, @povriatrplo, Mpaktikn
(Tormto¥€tnan), KAwvikry Acknon, KaAAitexviko
Epyaatripto, Aabpaotikn Sbaokalia,
EKTTOUSEUTIKEG ETILOKEWELS, EKmTovnan UEAETNG
(project), Zuyypan epyaciac / epyaciwy,
KaAAwteyvikn dnutoupyia, K.ATL.

Avaypdpovtal oL WPEG UEAETNG TOU poLTNTr Lo
kade padnotakn dpactnplotnta Kadws Kot ot
WPEC UN KdobNYoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

Epyaotnplokn doknon

13*2 =26 wpeg

‘Qpeg Melétng

60 wpeg

2uvodo Madnuatog

125 wpeg

AZIONOTMHZIH ®OITHTQN
Meptypapn tng Stadikaociag aéloAdoynong

MNwaooa AéoAoynang, Médobot aéloAoynong,
AlauoppwTtikny 1 Suunepacuartikl, Aokiuaoio
MoAdamAni¢  Emtdoyrig, Epwrtrioelg Suvroung
Anavtnong, Epwrtriceic Avamrtuéng Aokipiwv,
Enidvon [poBAnudatwv, [panty Epyaoia,
Ex9eon / Avagopa, [lpogopikry E&€taon,
Anuooia Mapouciaon, Epyactnpiakn Epyacia,
KAwvikny  E&€taon  AcOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpoobloplouéva KpLTnipLa
aloAdynong kat eav kat tou eivat npooBaoiua
QIO TOUG (POLTNTEG.

FAQX3A AZIOAOTHZHZ: EAAnVIKA

MEOOAOZ A=ZIONOTHZHZ:

1. Tehwn ypamth e€étaocn Pe EpWTAUATO AVATTTUENG

ETUXELPNHATWY,
aoknoswv (70%).

enihuon

npoBAnUATWY Kol

2. Mpodopikn eE€taon Kat afloAdynon Twv eMPUEPOUG

dacewv NG epyaciog (30%).

H akpBng Stadikaoio afloAoynaong neplypadetal otnv

LotoBecia Tou padnuaroc.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

BiBAio [13600]: Avtikelpevootpedng xediaon: UML, Apx€g, mMPOTUTA Kol €UPETLKOL

KaVOVeg, A. Xatlnyswpyiou, KAetdaplBuog, ISBN 960-209-882-1

BiBAio [13596]: Avamtuén [Mpoypaupdtwv oe Java: Adalpéoslg mpodiaypadec Kal

QVTLKELLEVOOTPEPNG oXeSLAOUOG, B. Liskov and J. Guttag.

-ZUvaQn ENLOTNUOVIKA TTEPLOSIKAL:

e |EEE Transaction on Software Engineering

e ACM Transaction on Software Engineering and Methodology

e Information and Software Technology

e Information Systems

e Journal of Systems and Software

e |EEE Software




MYEO005. Apxttektovikr YroAoylotwv Il

NEPIFPAMMA MAOGHMATOZz

FENIKA

2XOAH | MOAYTEXNIKH

TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ

EMIMEAO ZMOYAQN | NMPONTYXIAKO

KQAIKOZ MAGHMATOZ | MYEO005 | EZAMHNO 2NOYAQN >=6

TITAOZ MAOGHMATOZ | Apyltektovikr YrioAoylotwv I

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ MEPIMTWON TTOU OL TILOTWTLKEG UOVAOEG ATTOVELOVTAL OE SLOKPLTH EBAOMAAIAIES
Uépn Tou padnuarog m.y. AlaAésic, Epyaotnplakéc AoKnoelc k.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEG QITOVEUOVTAL EVIALQ VLo TO OUVOAO TOU UaINUATOS MONAAEZ
, . , . AIAAZKAANIAZ
avaypate tic eBdouadiaies wpeg StbaokaAing ko To aUVoAo Twv
TILOTWTIKWY LoVASwV
Alalé€elg / Epyaotnplakég Aoknoelg / Opovriothpla 3,0,2 5

MpocVéate oeipéc av ypetaotel. H opyavwaon Stdaokadiag kat ot
SL6aKTIKEC UEBOSOL TTOU XPNOULOTIOLOUVTAL TTIEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | Eppabuvong

yevikoU unoBadpou,

eLéikou urtoBadpou, lbikeuong

VEVIKWVY YVWOEWV, avantuéng Seélotritwv

NPOANAITOYMENA MAGHMATA: | -

FAQ2ZA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOzZ®EPETAI ZE | NAI
QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ecourse.uoi.gr/enrol/index.php?id=1270
MAGHMATOS (URL)

MAOGHZIAKA ANOTEAEZMATA

Ma6nolakd AloteAécpaTo
Meptypdapovral Ta LadnoLakd amoTEAECUATA TOU UoTUOTOC OL CUYKEKPLUEVEG YVWUOELS, SEELOTNTEG KA LKAVOTNTES
kataAAndou ennéSou mou Ja AIOKTOOUV 0L POLTNTEG UETA TNV EMLTUXI) OAOKANPWON TOU A uaTog.

SuuBouleuteite to Mapdaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwy AmoteAsoudtwy yla kade éva kUkAo ommoudwv aUupwva Ue to lAaioto
Mpoodvtwy tou Eupwriaikou Xwpou Avwtatng Exknaidevong
o [leptypapikoi Aeikteg Emumédwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoodviwy Aid Biov Madnang kat to lMapaptnuo B
o [lepiAnmtik6g O6Nyos ouyypaprc Madnolakwyv AoteAeoudtwy

O otoxoG¢ Tou pabnuatog eival va mapouctdosl ta PBoaoitkd Bfpata oxeSlaopol Kol
vAormoinong eme€epyaocTwy Kal LEpOPXLWY UVAUNG UPNAWY ETUEOCEWV.
MeTtd tnv emwtuyn oAokAnpwaon Tou pabniuartocg, ot poltntég Ba eival os Béon:

e Na meplypddouv tn Soun Kol Asltoupyia €vOC SLOXETEUMEVOU EMEEEPYOOTH KO
TEXVIKEG amoduyn¢ KvdUVwWVY SLoxETeuon .

o Na eénynoouv TIG BacLKEG apxEG KAl TPOTIOUG UAOTIOINONG €KTEAECNC EKTOG OELPAG,
POPAePNC SLOKAASWONG KAl TEXVIKEG EKUETAAAELONG TTAPOAAANALOUOU €MUTESOU
evtoAwv. Na Katavoouv TNy Lepapxia TG LVANG, TNV OPYAVWGN TNG KOL TLG TEXVLKEC
Slayelplong tne.

e Na afloAoynoouv tnv enidoon evog emefepyaoTr KoL TOU CUCTHUOTOC UVANG



http://ecourse.uoi.gr/enrol/index.php?id=1270

o Na meplypadouv ta INTAMOTO GUVOXNAG MVAMNG EVOC CUCTAMATOG TIOAAXTTAWV
enefepyaotwy, Kal va eEnynoouv tn cupmepldopd evdC TUTILKOU TIPWTOKOAAOU
OUVOXIG MVAKNG.

e N0 TpOTOMOoLoUV POCOUOLWTEG, VA EKTEAOUV TIELPAUATA LEAETWVTAC TLG EMLOPAOELSG
SLopOpwWV MOPOUETPWY KOL VO TIAPOUGLAIOUV KAl EpUNVEVOUV T AMOTEAECUOTA.

Fevikég IKaVOTNTEG
NauBavovtag unoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QUTOKTHOEL O MTUXLOUXOG (OTWE QUTEG aVaypa@OVTaL OTO
Mapaptnua AutAwuatog kat tapatidevral akoAdovdwc) oe mota / MOLEG A0 AUTEG ATTOCKOTEL TO Uddnua;.

Avalnitnon, avaAuan kat cuv9ean eSougvwy kat Sxeblaouog kat Stayeiptan Epywv

TIANPOWOPLWY, UE TN XPHON KAL TWV aITapaiTNTWV 3eBaouoG atn SLaPOPETIKOTNTA KOl OTNV TTOAUTIOALTLOUIKOTNTA
TexvoAoyLwv 2eBaoudg ato puatko neptBailov

lMpooapuoyn o€ VEEG KATAOTAOELS Entibelén kowwvikrig, emayyeAuatikic kat nOkr¢ umeuBuvotnTag
AfYn anopdaoswv Kot evatodnoiac o Yéuata puAou

Autovoun epyaaia A0KNON KPLTLKIG KAl AUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tng EAeUTepnGg, SNULOUPYLKIG KAl EMAYWYLKIG OKEYNG
Epyaoia oc Stedvég meptBAdov L.

Epyacia oe biemiotnuoviko neptBaAlov AAeg...

Mapdywyn VEwv EPEUVNTIKWV LBEWYV ...

o [lpoaywyr eAeUBEPNG, SNILOUPYIKNG KOL ETIAYWYLKNAG OKEYNG

e Avalntnon, avaAuon Kot cuvBecon SeS0UEVWY, TEXVIKWY Kal TTAnpodopLwy, UE TN
XPNoN Kol TWV amapoitnTwy TEXVIKWY

Avarmtuén alyoplBuLKng okeYPng

IkavotnTa adaipeonc yla TNV Katavonon MoAUTTAOKWY CUCTNUATWV/TPoBANUATWY
AuTovoun epyaocio

MpoocapuoyH O€ VEEG KATAOTAOCELS
Kowomnoinon minpodoplwy, 8ewv, mPoPANUATWY KoL AUCEWVY Ot €LSIKEUUEVO
KOLWO.

NEPIEXOMENO MAGHMATOZ2

Ewoaywyn: MéEtpnon emniboong HETPA KOTAVAAWONG EVEPYELAG, METPA  aflOTILOTIOC.
MeTpomnpoypa ot

Opyavwon Sloxeteupévou enefepyaotr: E€dptnoeslc evitoAwv, kivduvol 6Sloxéteuong,
npowOnon dedouévwy, avapovr, kabuotepnuévn SLakAASwan. XpovompoypouuaTIopOG.

MNapaAnAia emutédou eviohwyv: Auvapikol/otatikol unepBaduwtol enefepyaotég, VLIW.
AUVOULKOC XPOVOTIPOYPAUUATIONOC. EKTEAEDN €KTOG OLlpAG EKTEAEON HE elkaoio. TEXVLKEG
npoPAedng StakAadwonc.

YmooUoTNUa UVANG: TEXVOAOYLEG KATOOKEUNG UVNUWY, 0pYAvwaon Kal Asttoupyia Kpudng
HvAunG. A§oAdynon emiboong kpudrg pvAune. Ewovikr pvrun, ypryopn petadpoon
SleuBbuvoewv, KPUDEG UVALEC LE ELKOVLKEG I GUGCLKEC SleuBUVOELG

NapdAAnAa cuotiuata: MoAumlpnva cuothuata SlapolpalOUevnG UVAUNG, cuvoxn Kot
OUVETIELD LVANG.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHzZH

TPOMOZ NMAPAAOZHZ | ERSopadiaieg SLOAEEELG oTNV TAEN
Mpdowro ue npéowrno, E§ amootaoewg
eknaidevon KA.

XPHZH TEXNOAOTION | ¢  5yvtripnon LotoBeciog paBRpatog. AVOKOLWVWOELS
"’\HPO‘DQP'AI KAl En'KO'NQN'QN Kal Ttapoxr S18akTikol UALKOU (Stadaveleg kat
Xprion T.[1.E. otn Atbaokadia, otnv SLGOLKTLKéC Gr]LlEL(i)O'ELC)




Epyaotnpiakn Eknaibevon, otnv Emikowwvia
UE TOUG (POLTNTEG

e Xpnon Stadavelwy Kot SLadpaoTikol Tivaka oTLg

SloAEEeLg.

e Avdptnon Babpoloylwv HEow TNG NAEKTPOVLKAG
mAatdopuag Staxeiplong pobnuatwv tou M.l

OPIrANQZzH AIAAZKAANIAZ

Meplypdpovtal avaAuTikd o TPOmog Kot
uédobot Stbaockaliag.

AaAééelg, Seuwvapla, Epyaoctnpiakry Aoknon,
Aoknan [lediou, MeAétn & avaduon
BiBAwoypagpiag, @povriatipto, Mpaktikn
(TortoOetnaon), KAwikn Acknon, KaAAitexviko
Epyaotripto, Aabpaotikn Sbaokalia,
EKTTQUOEUTIKEG ETILOKEWELS, EKITOVNan UEAETNG
(project), Zuyypan epyaciac / epyaoiwy,
KaAAwteyvikn Snutoupyia, K.Am.

Avaypapovtal oL WPeG UEAETNG TOU QoLTNTH yla
kade padnaotakn dpactnplotnta kKadws Kat ot
WPEG Un Ka3obNyoUUEVNG UEAETNG CUUPWVA UE
TL§ apxEG tou ECTS

, doprog Epyaociag
A a
paotnplétnTa Efaurivou
AdaokaAia 13*3 =39 wpeg
Epyaotnplakn Aoknon 2*12 = 24 wpeg
‘Qpeg MeAétng 62 WPEeG
Z0voAo MaBnipatog 125 wpeg

AZIONAOTHZH OOITHTQN
Meptypapn tne Stadikaciac aéloAdynong

Mwooa AéloAdynang, MéSGobot aloAdynong,
Alauopewtikn 1 Suunepaocuatiky, Aokyiaoio
MoAdartAric  Emidoyrig, Epwtrioetlg  Zovtoung
Anavtnong, Epwtriostg Avamtuéng Aokiiwv,
Enmtidvon  lpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikri E&Etaon,
Anudoia Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  Eé€taon  AcOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAec

Avagépovtal pnta mpoobloplouEva KpLTHpLa
aéloAdynong kat eav kat tou eivat npoaBaoctiua
Q70 TOUG (POLTNTES.

FAQ33IA AZIOAOTHIHY: EAAnVIKN

MEOOAOZ A=ZIOANOTHZHZ:

(1) Tehwn ypamth €€€To0on UE EPWTAMATA QVATTTUENG
ETUXEPNUATWY Yyl emiluon  TPoBANUATWY Ko
O0OKNOEWV.

(w) MPOYPOUATIOTIKEG QOKACELG  aVATTUENG
TIPOCOUOLWTWY Kol Sle€aywyn UETPHOEWV HE AUTOUG.
Juyypadrn ouvtoung avadopdg amoteAeopdatwy. Ot
epyaoieg BabBuoloyolvtal wg mpog TNV opBotnTa Kat
TNV MANPOTNTA TOUG.

H akpBng Stadikaoia aglohoynong neplypadetal otnv
LotoBeoia Tou pabnpuaroc.

ZYNIZTQMENH-BIBAIOTPADIA

-lMpotewvouevn BiBAoypagpia :

BiBAio [68370526]: A. NIkOAOC: ApXLTEKTOVLIKH YTIOAOYLOTWV.
BiBAio [94644180]: Hennessy John L., Patterson David A., APXITEKTONIKH YMNOAOTIZTQN:

MIA NMOZOTIKH MPOZEITIZH.

-ZUVapn EMLOTNUOVIKA TTEPLOSLKA:

e |EEE Micro, IEEE Computer Architecture Letters, IEEE Transactions on Computers
e Transactions on Architecture and Code Optimization, Transactions on Computer Systems,

ACM.

e Microprocessors and Microsystems, Journal of Systems Architecture, Elsevier.




MYE006. AcUppata Aiktua

NEPIFPAMMA MAOGHMATOZz

FENIKA

2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPOOOPIKHZ
EMIMNEAO ZMOYAQN | NMPONTYXIAKO
KQAIKOZ MAOGHMATOZ | MYE006 | EZEAMHNO 2ZMNOYAQN >=6

TITAOZ MAGHMATOZ | AcUppata Alktua

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVAOEG ATTOVELOVTAL OE SLOKPLTA EBAOMAAIAIES
Uépn tou padhuarog m.x. AlaAéeig, Epyaotnplaxéc Aoknoes k.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC QITOVEUOVTAL EVIALX Lo TO OUVOAO TOU UaINUATOG MONAAEZ
. . , . AIAAZKANIAZ
avaypate Ti¢ eBbouadiaie wpeg Stbaokading kot To aUVoOAo Twv
TULOTWTIKWVY LoVASwV
Awalé€elc / Epyaotnplakég Aoknoelg / Opovtiotrpla 5 5

TYNOZ MAGHMATOZ | Eupabuvong

yevikoU urmoBadpou,

£L8tkov utoBadpou, elbikevang

YEVIKWY YVWOEWY, avantuéng Seélotritwv

MNPOAMAITOYMENA MAGHMATA: | -

TAQXIA AIAAZKAANIAZ kot | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOZ®MEPETAI ZE | NAI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://www.cse.uoi.gr/~epap/asurmata/
MAGHMATOZ (URL)

MAOHZIAKA ANMOTEAEZMATA

Ma6fnolakda AntoteAéoparta
Meptypagovral ta Ladnolakd amoTeEAECUATA TOU UaFUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KAl LKAVOTNTEG
kataAAndou ennédou mou Yo AIOKTIOOUV OL POLTNTEG UETA TNV EMLTUXI 0AoKApwon Tou puadriuartog.
SupuBouleuteite to Mapaptnua A
o [leptypaupri Tou Emutédou twv Madnalakwv AnoteAeouatwy yla kKade Eva kUkAo omoubdwv auupwva ue to MAaicto
Mpoagdvtwv tou Eupwmnaikou Xwpou Avwtatng Eknaibeuang
o [leptypapikoi Aeikteg Emumédwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoooviwy Aid Biou Madnang kat to Mapaptnuo B
o [lepiAnmtikog O8nyog cuyypapric Madnotakwyv AmoteAeoudtwy

To paBnua MPoodEPEL LA ELOAYWYN OTLG AOUPUATEG TEXVOAOYIEG TNAETUKOLVWVLWY KL TLG
edapUOYEG TOUC. To HABnua meplypddel TIC BACLKEG ApXEC KaL TIC LALOTNTEC TNG ACUPUATNG
petadoong He otoxo va e&nynoel TG LOLALTEPOTNTEG Tou odnyoUv OTNV  avaykn
€€ELOIKEUEVWV TIPWTOKOAAWY ACUPUOTNG SIKTUWONG. ITN CUVEXELD TO LABN A TapouaLalel
KOl OVaAUEL YWWOTEG TEXVOAOYIEC OLOUPUATWY TNAETUKOWVWVLAKWY SIKTUWV, TTIOU EKTELVOVTOL
amo To acuppata ToTka Siktua pEXPL Ta KUPEAOELS CUOTAMATA TNAETUKOWVWVLWY, UE
otox0: a) va Tpoodépel OewpnTIKEG OCO KOl TIPOKTLKEG YVWOEL Ylo T ACUPHATEG
TeEXVOAOYLEG aXUAG, B) va avaAUOEL TIG LBLALTEPOTNTEG TWV ACUPUATWY SIKTUWV O OXEON UE
TO evoUpUaTa, KAl y) va e€NYNOEL TG TTPOKANCELG 0TNV UAOTOINGN €EVOG 0loUPLOTOU SIKTUOU.

Ot poLtnTEC YETA TNV TIITUXN OAOKARpWON Tou pabruatog Ba sivat og B€on va:

®  KOTAVOOUV TN XPNOLUOTNTA KAl TG EPAPHOYECG TWV ACUPUATWY SIKTUWV.



http://www.cse.uoi.gr/~epap/asurmata/

®  KOTOVOOUV TLG TTPOKANCELG KAl TOUG BaoLkoUG TTEPLOPLOUOUG TToU BETEL N AcUpUOTH
HETAS00N KL N KIVATIKOTNTA TWV KOUPwWV oTn oxediaon evog Siktuou.

e umopoUlV va TeplypdouV LE TIOLO TPOTIO T MPWTOKOAX acUPHUATNG SIKTUWONG
Sladépouy anod Ta avriotolya yla evoupuata Siktua.

e va SLaKpivouV TOUG ONUAVTIKOTEPOUG TUTIOUG OLCUPUATWY SIKTUWVY KAl TG BACLKEC
apPXEG AsLToupylag Toug.

e yvwpllouv Kal vo pmopouv va e€nynoouv tn AslToupyia Twv MAEOV YWWOTWV
TPWTOKOAAWY acUppatng SIKTUWONG.

® LopOoUV VO TTAPAUETPOTIOLOOUV TNV AELTOUPYLO EVOG AcUpUATOU SIKTUOU WOTE val
grutvyouv TNV embupntrn anodoon.

® UmopoUV va €eMAEEOUV KOl VA OUVOEOOUV YVWOTEC TEXVOAOYLEC QOUPUATNG
SIKTUWONG WOTE va SnULoupPynoouV €va GLKTUO UE CUYKEKPLUEVEG TIpoSLaypadEC
Aettoupylag.

e avtAapBdvovtal TiG VEEG TACELG 0TNV €EEALEN TNG acUpHATNG SIKTUWONG KABWE Kal
TLG ONUOVTLKOTEPEG TIPOKANOELG.

Fevikég IkavoTnTEeg
NauBavovtag Unon TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TITUXLOUXOG (OMTWE QLUTEG QVaypapovTaL OTO
Mapaptnua AuTAwuaTog kat tapatidevial akoAdoUdwc) ae mota / MOLEG AT AUTEG ATTOTKOTEL TO Uddnua;.

Avalnitnon, avaiuon kat cuviean Sebouévwy Kat SXedLaoUOS KaL Staxeiptan Epywv

TANPOPOPLWY, UE TN XPIION KAl TWV ANapaiTNTWY 2eBaou0G 0T SLOPOPETIKOTNTA KAt OTNV TTOAUTTOALTIOULKOTN T
TexVoAoyLwv 3eBaoudg ato puatko neptBaiiov

lMpocaployr O€ VEEG KATATTAOELG Entibeién kolvwvikng, emayyeAuatikig kat ndikng umevduvotntag
AnYn amopacswv Kot evatodnoiag oe Yéuara euAou

Autovoun epyaacia A0OKNON KPLTIKIG KAl UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ eAeUTepnG, SNIULOUPYLKIG KL ETAYWYLKNG OKEYNG
Epyaocia oe 6iedvég neptBiAlov L

Epyacia oe Stemiotnuoviko neptBaAlov AMeg...

Mapdywyn VEwv EPEUVNTIKWV LBEWY

o [lpoaywyr eAeUBepnG, SNULOUPYIKNAG KOL ETIAYWYLKNAG OKEPYNG

e Avalntnon, avaAluon Kat cuvBeon SeSouévwy, TEXVIKWY Kot TTAnpodopLwV, Ue TN
XPNOoN KoL TWV amapoitnTwy TEXVIKWY

e JuvbuaoTikn avaAuon pebodwv yia eniAucn mpoBAnUATWY

e Avarmtuén alyoplBuLknG okeWng

e |kavotnta adaipeong otn povrteAomnoinon npoBAnuUATwWY

e Autovopun gpyacia

e Opadikn epyacia

NEPIEXOMENO MAGHMATOz2

Elcaywyn otnv aclppatn Siktvwon. lotopikn €€€AEN aclppatwy SiKTuwy, MpoTuTa Kot
ouvppatotnTa. EWSIKA InTAMATO TNG OoUpUATNG KOL KLWNTAG ETikowwviag. AcUppotn
petadoon: AnwAeleg eAevBepou Ywpou, Moviéda anwAswwv, OopuPog, MapeuPoAég,
Kepaieg (tumot kepatwy, ké€pdoc kepaioag), MoAamAn 6dguon oApatoc, TeXVIKES SladopLkng
AUNG.  Awapopdwon: Avoloylkég Kat Wnolakég TeXVIKEG Slapopdwong. TeXVIKEG
Sleupupévou daopartog: Eubeia akoloubia, Avanndnon cuxvotntog. Kupeloeldn Alktua:
Apyxttektovikr, AvaBeon cuxvotitwy, Metaywyr, Aiktua GSM, EEEALEN twv kKupeloeldwv




ouotnuatwyv. Aopudopikd Aiktua. AcUppata Tormikd Aiktua: Edappoyeg, Tomol Siktuwv

(umépuBpa, HikpokLpaTIKA, Staomopac dpacpartog), Mpotumnonoinon (Bluetooth, IEEE 802.11,

HIPERLAN). Aiktua IEEE 802.11: Quowo enimedo, Aiktua pe umodopr kat ad hoc, MoAAamAn

npooPBaon (unxaviopoi DCF kat PCF), Alaxeiplon kwntikotntog, Aodpdalela, IEEE 802.11e.

Kwnto IP.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHzZH

TPOMOZ NMNAPAAOZHZ
Mpdowro ue npéowrno, E§ amootacewg
eknaibevon KA.

EBSopadiaieg SlaléEelg otnv TAEN, EPYAOTNPLOKEG
OOKNOELC

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xpnjon T.I.E. otn Aldaokalia, otnv
Epyaotnpiakn Eknaibeuon, atnv Emikowwvia
LLE TOUG (POLTNTES

e Xpnon Stadavelwy Kot SLadpacTikol Tivaka oTLg
SloAE€eLc.

e Xpnon UMoAoOYLOTWV Kol SIKTUAKWV UTIOSOHWY
KOTA TN Sle€aywyn TwV EpYAcTNPLAKWY 00K CEWV.

e Juvtnpnon LotoBeoiag pabiuatog pe
EBSopadlaio HuepoAdylo, AVOKOWVWOELG Kol
niapoyn dtdaktikol UALkoU (Sladaveleg,
SLOAKTIKEG ONUELWOELG).

e Avaptnon BaBuoloywwyv otnv LotoBecia tou
pobnuatog.

e Aflomoinon nAektpovikou Taxudpopeiou Kot
HECWV KOWWVLIKAG SIKTUWONG YL TANPECTEPN
ETUKOVWVia e Toug PpoLTNTEG.

OPIrANQZH AIAAZKAAIAZ

Meplypagovtat  avaAuTikd 0 TPONoG Ko
uedodbot St6aokaliag.
AlaAé€elg, Seuwvdapla, Epyaotnpiakr Aoknon,
Aoknon  lediou, MeAétn & avdduon
BiBAoypapiag, @povriatrplo, Mpaktikn
(Tormo¥€tnan), KAwvikry Acknon, KaAAitexviko
Epyaatripto, Aabpaotikn Sbaokalia,
EKTTOUSEUTIKEG ETILOKEWELS, EKmTOvnon UEAETNG
(project), Zuyypan epyaciac / epyaoiwy,
KaAAwteyvikn Snuoupyia, K.AT.

Avaypapovtal oL WPEG UEAETNG TOU QoLTNTH yla
kade padnaotakn dpactnplotnta Kadws Kot ot
WPEC N KadobNYoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, doprog Epyaocioag
Apaotnplotnra Eaprivou
Adaokalia 13*3 =39 wpeg
Epyaotnplo 13*2 = 26 wpeg
‘Opec Melétng 60 wpeg
Z0voAo MaBnipatog 125 wpeg

AZIONAOMHZH OOITHTQN
Meptypapn tne Stadikaociag aéloAdynong

MNwaooa AéoAoynang, Médobdol aétoAdynaong,
Alauoppwtikn 1 Suunepacuartikl, Aokuuaoio
MoAdartAri¢  Emidoyrig, Epwrtrioels  Zuvtoung
Anavtnong, Epwrtrioelc Avamrtuéng Aokiuiwv,
Entidvon [lpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikry E&€taon,
Anuoota Mapouciaon, Epyactnpiakn Epyacia,
KAwvikry  E¢€taon  AodevoUg,  KaAAttexvikn
Epunveia, AAAn / AAdeg

Avagépovtal pntd mpocbloplouEva KpLTHpL
aloAdynong kat eav kat tou eivat mpooBaoiua
QIO TOUG (POLTNTEG.

FAQ33A AZIONOTHZHZ: EAAnVIKA

MEGOAOZ A=ZIOANOTHZHZ:

(i) Tehwn ypamtn e€€taon opyavwuévn og U0 evOTNTEG
(Bewpla kol aoKNOELG).

(ii) Npoatpetikn epyaoia.

H akpBng Stadikaoio afloAoynong neplypadetal otnv
LotoBecia Tou padniuaroc.




ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

BiBAio [50655989]: AcUppateg Emikowvwvieg, Aiktua kat Zuotrpata, Stallings W. - Beard C.
BiBAio [13615]: AZYPMATA AIKTYA, P. NICOPOLITIDIS, M. S. OBAIDAT, G. |. PAPADIMITRIOU,
A.S. POMPORTSIS

-JUVapn EMIOTNUOVIKA TIEPLOSIKA:
e |EEE Transactions on Wireless Communications, IEEE.
e |EEE Wireless Communications, IEEE.
e |EEE Transactions on Mobile Computing, IEEE.
e Wireless Networks: The Journal of Mobile Communication, Computation and
Information, Springer
e Ad Hoc Networks, ELSEVIER.
e |EEE Transactions on Networking (TON), IEEE.
e |EEE JOURNAL ON SELECTED AREAS IN COMMUNICATIONS (J-SAC), IEEE.
e Computer Networks: The International Journal of Computer and Telecommunications
Networking, ELSEVIER.




MYEO007. AcpaAsia YITOAOYLOTIKWV Kot ETILKOWVWVLOKWVY ZUGTNUATWVY

NEPITPAMMA MAOHMATOZz

FENIKA

2XOAH | NMOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHE
EMINEAO 2MOYAQN | NMPOMNTYXIAKO
KQAIKOZ MAGHMATOZ MYEOQ07 | EEAMHNO zNOYAQN 26

TITAOZ MAGHMATOZ | Aoddalela YITOAOYLOTIKWY Kol ETUKOWVWVIAKWY ZUCTNUATWY
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ TIEPIMTWON TTOU OL TILOTWTIKEG LOVASEG QTTOVEOVTOL OE SLOKPLTH EBAOMAAIAIES
Uépn tou padnuarog m.y. AlaAéeic, Epyaotnplakéc AGKAoELC K.ATT. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG LOVAOEC ATTOVELLOVTAL EVIALX YLA TO OUVOAO TOU UATNUATOG MONAAEZ
. .. , . AIAAZKANIAZ
avaypate Ti¢ eBbouadiaiec wpeg Stbaokading koL To aUVoOAo Twv
TILOTWTIKWY LovVadwV
Aladé€elc / Epyaotnplakeg Aoknoelg / Opovtiotrpla 3/2/0 5

MpocVéate oeipéc av ypetaotel. H opyavwaon Stdaokadiag kat ot
OL6aKTIKEG UEBOSOL TTOU XPNOULOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | £18iKEUONG YEVIKWY YVWOEWV

yevikou unoBadpou,

€L6tkoU urtoBadpou, elbikevong

YEVIKWY YVWoewv, avantuéng Seflotntwv

NMPOANAITOYMENA MAGHMATA: | OXI
FTAQZZA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:
TO MAGHMA MNMPOIMEPETAI ZE
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://www.cse.uoi.gr/~stergios/teaching/mye007
MAGOHMATOZ (URL)

MAOHZIAKA ANOTEAEZMATA

Mabnolakd AroteAécpaTo
Meptypagovral ta Ladnolakd amoTeEAECUATA TOU UaFUOTOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KA LKAVOTNTES
kataAAndou ennédou mou Yo AIOKTOOUV OL POLTNTEG UETA TNV EMLTUXI 0AOKA)pwon Tou puadriuartog.
SuuBouleuteite to Mapdaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwy AmoteAsoudtwy yla kade éva kUkAo ommoudwv aUupwva Ue to lMAaioto
Mpoadvtwv tou Eupwmnaikou Xwpou Avwtatng Ekmaibeuang
o [leptypapikoi Aeikteg Emumédwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoooviwy Awd Biou Mdadnong kat to Mapaptnuo B
o [lepiAnmtik6g O6nyos ouyypaprc Madnolakwyv AoteAeoudtwy

To uadnua otoxevet va S16aeL otoug doltntég Baokég pebddoug kpuntoypddnaong, apxES
00PAAELNG CUCTNUATWY Kol AOYLOULKOU, acdalr] MTPWTOKOAAX yla To SLadikTuo Kal Tov
TIAYKOOULO LOTO, €POPUOCUEVN EuMEelpia o  €mIBE0ELG AOYLOUIKOU KOl  SIKTUWV.

MeTa tnVv emwtuxr oAokAnpwon Tou HobApaToc, o ¢oLTNTG OVAUEVETAL VAL
e MdBel Ti¢ Baclkég peBOdoug kal £PapPUOYEG CUUMETPLKNG Kpumrtoypadiag Kalt
kpumtoypadiag Snuoclou KAeLSL0U.
e Kotavornosl T apxeG aodAAELD UTIOAOYLOTIKWY OCUCTNUATWY KOL TOV €AEYXO
npoéoBaonc.
o E¢olkelwBel pe TNV aoddAela TOU TTOYKOOWULOU LOTOU KAl TOV KOTOVEUNUEVO EAEYXO

auBevTikOTNTAC.



http://www.cse.uoi.gr/~stergios/teaching/mye007

* ATlOKTHOEL epapUOCUEVN eUTElpla o€ eMIBEDELG UTEPXEIALONG OTOIBAC KOl SIKTUWV.

Fevikég IKavoTnTEG
AauBavovtag umoyn TiG YEVIKES LKAVOTNTEG TTOU TIPETIEL VXL EXEL ATTOKTIOEL O TUXLOUXOG (OMTWE QUTEG avaypa@ovIal oTo
Mapaptnua AmAwuaToc kat apatidevral akoAdovSw ) os mota / MOLEC At AUTEG ATTOOKOMEL TO pddnua;.

Avalnitnon, avaAuon kot cuviean Sebopugvwy Kat SXeSLAOUOC KaL Slaxeiptan Epywv

TIANPOWOPLWY, LE TN XPHON KAL TWV aTapaiTNTWV 2eBaouoG aTn SLOPOPETIKOTNTA KOl OTNV TTOAUTIOALTIOULIKOTNTA
TeXVOAOyLWY 2eBaoudg ato puatko neptBailov

lMpooaployr O€ VEEG KATAOTAOELS Entibelén kowwvikrig, emayyeAuatikic kat nOkr¢ umevduvotnTag
Angn anopdoswv Kat evatodnoliog o Yéuara @UAou

Autovoun epyacia A0KNGN KPLTLKAG KOl QUTOKPLTLKAG

Ouadikn epyaoia Mpoaywyn tnG EAeUIEPNG, SNULOUPYIKNG KOt ETAYWYLKIG OKEYNG
Epyaocia oe 6iedvég meptBiAlov L

Epyaocia oe diemiotnuoviko neptBaAlov ANeg...

Mapdywyn VEwWV EPEUVNTIKWV LOEWY .

o  AlyoplBuikn okédn

e Avalntnon, avaAuon Kal cuvBeon Sedouévwy Kal TANpodopLwY, LLE TN Xpron Kat
TWV amapaitNTwy TEXVOAOYLWV

e Avaluon amattioswy yla enilvon mpoBAnuatwy

Autovopn epyacia

AMPn anodacewv

Ouadikn epyacia

Mpoaywyn Tng eAeVBEPNG, SNLLLOUPYLKAG KOL ETIAYWYLKAG OKEPNG

Mpooapuoyr O€ VEEG KATAUOTAOCELS

NEPIEXOMENO MAOGHMATO2

Eloaywyn otnv _acddlela: oopAAEld UMOAOYLOTWY, HOVTEAO aodAAelog, emMLOECELC,
opXLTEKTOVIKN aodpalelag OSIl, AELTOUPYIKEG QTTALTIOELG KOL OTPATNYLKNA

JUUUETPIKN  KpuTtttoypadia: oplopoi, amattioslg, Soury Feistel, DES, 3DES, AES,
KWALKOTIONTEG porg, modes Kpuntoypadpnaong UMAoK, SLavour LUOTIKWY KAELSLWY

Jtolyela Bewplag aplBuwv: mapadofo yeveBAilwv, SlalpetotnTta KOl TPWTIOL 0plOuoi,
ocuvaptnon Totient tou Euler, aAyoplBuog tou EukAeidn

Kpuntoypadia Snudciou kAewbiou: PAuata, amaltioslg, RSA, Diffie-Hellman, £€Aeyxog
QUBEVTIKOTNTOG HNVOUOTOCG, KWwOlkag eAéyyou auBevtikotntag pnvupatog (MAC),
povoSpoun ouvaptnon Katakepupatiopou (SHA-1, SHA-512, MD5), upéBodog¢ HMAC,
UndLakeg umoypadeg

AocddAela Aoylopikol: emiBeon umepyxeiliong otoifag, shellcode, aodolelg TEXVIKEG
TIPOYPOUHUATIONOU, OLUVTLKOG TIPOYPAUUATIOUOC, £vBeon evioAwy, cross-site scripting (XSS),
time-of-check-to-time-of-use (TOCTOU)

AocbAAELD  UTOAOYLOTIKWY  CUCTNUATWY: £AeyxoC TpPooBacng, SLaKPLTIKOG EAEyXOG
npooBaocng, €Aeyxog MpooBaong pe POAOUG, UTIOXPEWTLKOG E€Aeyxog mpocBacng (Bell-
Lapadula, Biba), éuniotog umoAoylopog, trusted platform module

Aodaiela Siktuwv: apvnon e€untnpétnong (denial of service), spoofing, avtavakAaon, telxog
npootaociag (firewall), network address translation (NAT)

Acdalela Stadiktuou: mpwtokoAlo IPSec, cuoyétion acdalelag, authentication header kat
encapsulating security payload, katdotaon HeETadOPOC KAl OPaAYYaS

AoddAela LoToU: TIPWTOKOAO aodaAolG EMKOWwWVIiag oTtov Taykoouto otd (SSL/TLS),
TPWTOKOAAO acdaloUg Xprong MIOTWTLKWVY KopTwv oto dtadiktuo (SET)

Kataveunuévog €Aeyyoc auBevtikotntag: TpwTtokoMo Kerberos, umnpeocio eAéyyou
auBevtikotntag X.509

Alugoidec umAok Kal Kpumtovouiopata: pmAok, aAucida pmAok, StevBuvon, cuvaAllayn,
ouvaliveon, proof of work, e€6puén




MPOYPOUUATLOTIKY avartuén entB£oswyv AoyLoptkou (umtepxeilion evSLapeong LvnUng) Kot
SiktUwv (emibeon evbidueoou).

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMOZ NAPAAOZHE | AlaAé€elg, GpoVTLOTHPLO, EPYOOTNPLOKEG OLOKNOELG.
lMpoowro ue npoowrno, E§ anootdoewe
ekmaidevan KA.

XPHZH TEXNOAOTQN e Xprion Stadavelwv otic SLoAEEELC.
NAHPO®OPIAZ KAI ENIKOINQNIQN

o . , Vv
S TR oy At A i Xpnon wotooeAidag yla emikovwvia

Epyaotnplakn Eknaibevon, otnv Emkowwvia e  Xprion nAektpovikoU TaxuSpoEiou yLa
HE ToUG poutnTes anevBeiag emikolvwvia Le Toug GoLTNTEG
OPTANQZzH AIAAZKAANIAZ 3 ®oproc Epyaciag
Meplypdpovtal avaAuTikd o TPOmog Kot APaUTfIPlOTnTa Efau ﬁVOU
uédobot Stbaokaliag. . " -
Aadéelc, Seuvdpla, Epyaotnpiakn Aoknon, Aldookohia 13*3 = 39 wpeg

Acknan [lebiou, MeAétn & avdAuon (Dpovnotrﬁpta
BiBAwoypagpiag, @povriotipto, Mpaktikn -
(Toro9étnon), KAwikr Aoknon, KaAAitexvikd MeAgtn
Epyaotripto, Aabpaotikn Sbaokalia,
EKTToUSEUTIKEG ETILOKEWELS, EKmovnan UEAETNG
(project), Zuyypan epyaciac / epyaoiwy,
KaAAwtexvikn dnutouvpyia, K.AT.

Avaypd@ovtaL oL WPEG UEAETNG TOU poLTNTH yLa
kade padnaotakn dpactnplotnta kKadws Kat ot
WPEG UN K3obNYoUUEVNG UEAETNG CUUPWVA UE
TL§ apxEG tou ECTS

Z0volo MaBnipatog 125 wpeg

AZIONOTHZH OOITHTQON | TAQIZA AZIOAOTHZHZ: EAANVIKA
Meptypapn tne Stadikaciac aéloAdynong

Mwooa AéloAdynang, MéSGobot aloAdynong, MEGOAOZ AZIONOTHZHZ:

Alauopewtikr 1 Suunepaocuartikl, Aokyiaoio
MoAdartAric  Emtdoyrig, Epwtrioels  Zuvtoung , , , , ,
Anavtnong, Epwtroeig Avamtuéng Aokiiwv, (L) TE}\LK"] ypamtn E‘EEKXOT] ME EpWTNHATA aVOlT[TUﬁﬂC
Enidvon  MpoBAnudtwv, [panti Epyacia, | €TUXELPNUATWV YL ETHAUGON TIPORBANUATWY Kall

EKI?E‘CW] / Avozq?opo'l, Mpo@optkr ’ Eféraqr], OLGKI"]GE(,OV (70% )

Anuoota lNMapouvaoiaon, Epyaotnplakn Epyaocia,
KAwvikry  Eé€taon  AocOevoug,  KaAAwteyvikn
Eppnvela, AMn / Addeg (1) Npodopikr eEETACN EPYAOTNPLAKWY
Avagépovtal pnta mpoodloplouéva KpLtnipla TIPOYPAUHATLOTIKWY QAOKNOEWV (30%)-
aéloAdynong kat eav kat tou eivat npoaBactua
Q70 TOUG (POLTNTES.

ZYNIZTQMENH-BIBAIOTPADIA

-lpotewouevn BiBAoypagpia :

BiBAio [12777632]: Kpuntoypadia yia achdaiela Siktowv: apxeg Kal edbappoyeg, William
Stallings, Ekéoon 1", 2011

BiBAio [13618]: Boaolkeég apxég acdalelag SikTUwv: edpapuoyeg kat mpotuma, William
Stallings, Ekéoon 3", 2008

BiBAio [50656354]: AcddaAelo uTIOAOYLOTWY: apXEG Kol TPakTikég, William Stallings, Lawrie
Brown, Ekdoon 3", 2016

-ZUvap EMLOTNUOVIKA TTEPLOSLKA:

ACM Transactions on Information and System Security
ACM Transactions on Privacy and Security

IEEE Transactions on Dependable and Secure Computing
IEEE Transactions on Information Forensics and Security




MYEO008. BeAtiotomnoinon

FENIKA

NEPIFPAMMA MAOGHMATOZz

2XONH

MOAYTEXNIKH

TMHMA

MHXANIKQN H/Y KAl MAHPO®OPIKHZ

EMIMNEAO 2MOYAQN

MPOMTYXIAKO

KQAIKOZ MAOGHMATOZ

MYEOQ08
MNAE030

EEAMHNO ZNOYAQN

>=6

TITAOZ MAGHMATOZ

BeAtiotomnoinon

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ TEPIMTWON TTOU OL TILOTWTIKEG UOVABOEC ATTOVELOVTOL O SLOKPLT

UépN Tou padnuatog m.y. AlaAEEsL, Epyaotnplakéc AOKNOELS K.ATL. EBAOMAAIAIEZ
AV Ol TILOTWTIKEG UOVASEG aTOVEUOVTAL EVIaa YLa TO GUVOAO TOU QPEZ AIAAZKAANIAZ

uadnuarog avaypayte tig eBdouadiaies wpeg StéaokaAiac kat to

OUVOAO TWV MOTWTLKWV UoVASwV

NIZTQTIKEZ
MONAAE2

Alahégelc / Epyaotnplakeg Aoknoelg / Opovtiotrpla 3/0/2

MpocVéate oeipéc av xpetaotel. H opyavwaon Sdtdaokadiag kat ot

OL6aKTIKEG UETOSOL TTOU XPNOLLOTTOLOUVTAL TTIEPLYPAPOVTAL

avaAutika oto (6).

TYNOZ MAGHMATOZ
yevikou unoBadpou,

eL6tkoU urtoBadpou, eLdikevons
VEVIKWVY YVWOEWV, avamtuéng
Seélotrtwv

EpBaduvong

MPOAMAITOYMENA
MAGHMATA:

FNQ23A AIAAZKAAIAZ ko
EZETAZEQN:

EAAHNIKH

TO MAGHMA NMPOzMEPETAI
ZE QOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

http://ecourse.uoi.gr/course/view.php?id=329

MAOHZIAKA ANOTEAEZMATA

Ma6nolakda AntoteAéopata

Meptypdapovral Ta Ladnolakd amoTeEAECUATA TOU Lo UATOC OL CUYKEKPLUEVES YVWUOELS, SEELOTNTEG KA LKAVOTNTES
kataAAndou ennéSou mou Ta ITOKTOOUV 0L QPOLTNTEG UETA TNV EMULTUXI) OAOKANPWON TOU UASHUATOG.

SupBouleurteite to lMapdaptnua A

Mpoodvtwy tou Eupwriaikou Xwpou Avwtatng Exknaidevong

MepiAnmntikog 08nyo¢ ouyypapnc Madnolakwv AtoTEAEoUATWY

Meptypaepr tou Enunédou twv Madnotakwv AToteAeopudtwy yla kade Eva KUKAO ortoudwy aUupwva Ue to lMAaioto

Meptypapikol Acikteg Emunédwy 6, 7 & 8 tou EupwniaikoU MAatciou Npoadvtwyv Awa Biou Madnong kat to Mapaptnuc B

BeAtlotonoinon (optimization) ovopdZetat 0 KAASOC TWV LOONUATIKWY TTOU aoXOAElTAL UE TNV

oavamntuén pebodwv yla evpeon BEATotwv AlVoswv oe mpoPAnuata ehaylotonoinong (A
HeyloTomoinong) Klag ouvaptnong KUe 1 xwplg meploplopols. To mapov pabnua epodlalet
TOUG PoLTNTEG Pe BAOCLKEG YVWOELS HEBOSWY TOTLKAC Kol OAKNG BeATioTonoinong onwcg ot

akOAoubec:



http://ecourse.uoi.gr/course/view.php?id=329

1. MéBodoL mou XpnOLUOTIOLOUV TTAPOYWYOUE TIPWTNG Kal SeUTepnC Taéng: steepest

descent, Newton, quasi-Newton, conjugate gradients, o€ ouVOUOOUO WE TEXVLKEG
guBLYpapung avalntnong (line search) kat achaholg meploxng (trust region).
MéBodol xwpig mapaywyous: péBodol apeong avalntnong Nelder-Mead, Hooke-
Jeeves, pattern search.

Jtoxaotikol Kat e€eAkTikol adyoplOpoL yia oAkr BeAtiotomnoinon: tuxaia avalntnon,
simulated annealing, genetic algorithms, particle swarm optimization.

ErutAéov, peetwvtal Tpomol enitAuong MPoPANUATWY LE ArMAOUG EPLOPLOKOUG, KABWGE Kot

TPOMOL EUPECNG TOAAWYV EAOXLOTOTIOLNTWV.

MeTa TNV emituxr oAokAnpwaon Tou Habnuatog, ol poltnteg Ba eival os Béon:

Na uAomotoUv Kat va ebpoppudlouv alyopiBpoug TOmLKAC Kot OALKAC BeATioTonoinong.
Na rpoodlopilouv tov KataAAnAdTeEPO aAyOpLlOUO yLa TO EKACTOTE TPORANUAL.

Na oxedialouv mopoAAayéc Twv aAyoplBuwv yla oslplakd Kot TapdAAnAa
UTTOAOYLOTIKA TiEpLBAAAOVTA UTTOAOYLOUOU.

Fevikég IkavoTnTEg
NauBavovtag unon TG YEVIKEG LKAVOTNTEG TTOU TTIPETIEL VAL EXEL QITOKTHOEL O MTUXLOUXOG (OMWE QUTEG avVaypa@ovTaL OTO
Mapaptnua AuTAwuatog kat tapatidevral akoAdoUdw) oe mota / OLEG A0 AUTEG ATTOTKOTEL TO Uddnua;.

Avalnitnon, avaiuon kat cuvdean Sebouévwy Kat SXeSLaOUOS KaL Slaxeiptan Epywv

TIANPOPOPLWY, UE TN XPrION KoL TWV amapaitnTwy 5£6a00G 0T SLAPOPETIKOTNTA KAl OTNV TOAUTTOALTIOULKOTNTAL
TexVoAoyLwv 3eBaouog ato puUatko nmeptBaAlov

lMpocapuoyr O€ VEEG KATAOTAOELG Enibeién kotvwvikrg, emayyeApuatikig kat ndikng umevduvotntag
ANnYn aropacswv Kat evatodnoiag o Yéuata @uAou

Autovoun epyaocia A0KNON KPLTLKIG KOl QUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTepnGS, SNULOUPYLKIG KL EMAYWYLKNG OKEWYNG
Epyaocia oc 6iebvég neptBiitov | L.

Epyaoia oe Stemotnuoviko neptBaAlov AMeg...

Mapdywyn VEwV EPELVNTIKWY LOEWV

Mpoaywyn eAelBepnc, SNULOUPYLKAC KaL EMOYWYLKAG OKEYNG.

ANPn anopacswv.

Avaintnon, availuon kal cuvBeon §eSoUEVWY, TEXVIKWV KOl TTANPODOPLWV.
Avartuén alyoplOuikng okéPng.

IkavoTnTa avaAluong Kal povtehomoinong mpofAnuATwy.

NEPIEXOMENO MAOGHMATO2

Eloaywyn otn BeAtiotomnoinon

JuvOnkeg BeAtiotoTNTAG

MéBobdolL pe mapaywyoug: steepest descent, Newton, quasi-Newton, conjugate
gradients

Texvikég guBUypapung avalntnong (line search) kat aocpaloug meploxng (trust
region)

MéBobol xwpic mapaywyouc: pébodol auesong avalntnong Nelder-Mead, Hook-
Jeeves, pattern search

Jtoxaotikol kal e€eAkTikol adyoplBuot yia oAk BeAtiotomnoinon: tuxaia avalitnon,
simulated annealing, genetic algorithms, particle swarm optimization

MpoPBAnuata pe amAolg MEPLOPLOUOUG

MéBodol elpeanc MOAMwWY EAOXLOTOMOLNTWY

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIMHZH




TPOMNOZ NAPAAOZHZ
Mpoowro ue npoowro, E§ amootdoews
eknaibevon KA.

EBSopadiaieg Slarééelg otnv aibouca SidaokaAiag.

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xpnjon T.M.E. otn Aldaokalia, otnv
Epyaotnplakn Eknaibeuvon, otnv Enkotvwvia
LE TOUG (POLTNTEG

e Juvtnpnon LotooeAldag HabhApatog e mapoxn
ektevoUug BLBAloypadiag kat S160KTIKOU UALKOU.

e [1pOCOUOLWOELG OVATITUENG Kol TtAUONG
TPOPANUATWY OTLG SLOAEEELG.

e Xprion tng mAatdoppag acuyxpovng
tnAeknaidevong Tou Naveniotnuiou
lwavvivwv.

e Aflomoinon nAektpovikou Taxudpopeiou kat
HECWV KOWWVIKNE SIKTUWONG Lo EMLKOWVWVIA
LE TOUG dOoLTNTEG.

OPIrANQZH AIAAZKAAIAZ
Meptypapovrat avaAutika o Tpomog kat uedodot
SLdaokaliag.
AaAéelg, Sepwvapla, Epyaotnpiakn Aoknon,
Acknon  [leSiou, MeAétn &  avdAuon
BiBALoypapiag, @povriatrplo, Mpaxtikn
(Torto¥€tnan), KAwikn Aoknon, KaAAiteyviko
Epyaotripto, Alabpaotikn Stbaokalia,
EKTTQULOEUTIKEG €TILOKEWELG, Ekmovnon peAETng
(project), Suyypapn epyaciac / epyactwv,
KaAAwtexvikn dnutoupyia, K.AT.

Avaypdpovtal oL WPeG UEAETNG TOU QOoLTNTH YLa
kade padnotakn Spaotnplotnta Kadwes Kot ot
WPEC 1N KaGobnyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

. ®doprog Epyaciag
Apaotnplotnra Efaprivou
Adaokaia 13*3 =39 wpeg
DOpovtiotnplo 13*2 = 26 wpeg
Qpec Melétng 60 wpeg
2UvoAo Madniuatog 125 wpeg

AZIONOIHZIH OOITHTQN
Meptypapn tne dtadikaociag afloAdoynong

Mwaooa A&oAdynong, Médobot aéloAdynong,
Alauoppwtikn 1 SupmEpAoUaTIKr, Aokiuaoia
MoAdartAric  Emtdoyri, Epwtrioelc  Z0vtounc
Anavtnong, Epwtrioelg Avamtuéng Aokiuiwy,
Entidvon  [lpoBAnuatwv, [panti  Epyaocia,
ExSeon / Avagopda, [llpogopikri Eétaon,
Anuoota Mapouciaocn, Epyactnpilaxr Epyacia,
KAwvikry  E&€taon  AoUevoUg,  KaAAwteyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pntd mpoobloplopuéva KpLTipLa
aloAdynong kat eav kat mou eivat pooBaotua
QIO TOUG (POLTNTEG.

FAQZ>A AZIONOTHZHZ:

EAANVLKA

MEG®OAOZ AZIONOTHZHZ:
Mpamtr teAwkn e&€taon (80%) kat UTOBOAR ypaTTTAG
epyaoiog (20%)

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

[BBAio 18549025] I'.A. PoBLBdknc, Texvikég BeAtiotonoinong, ExS. T{OAa, 2007.
[BiBAio 11113] A.K. l'ewpyiou, M.X.I. BaciAeiou, Mn Fpapuikég M£BodoL BeAtiotomnoinong,

EkS. Zrtn, 1993.

[BBAio 3483] D.Z. Du, P.M. Pardalos, W. Wu, Ma®nuatiki Oswpia BeAtiotonoinong, Eko.

N€wv Texvoloylwv, 2005.

W. Sun, Y. Yuan: Optimization Theory and Methods, Springer, 2006.
R. Fletcher: Practical Methods of Optimization, 2™ edition, Wiley, 2000.




D. Bertsekas: Nonlinear Programming, 2™ edition, Athena Scientific, 2004.
]. Nocedal, S.J. Wright, Numerical Optimization, 2" edition, Springer, 2006.
Z. Michalewicz: Genetic Algorithms + Data Structures = Evolution Programs, 3™ edition, Springer,

1999.
K.E. Parsopoulos, M.N. Vrahatis: Particle Swarm Optimization and Intelligence: Advances and

Applications, |Gl Global, 2010.




MYY010. Aok ko A§tomiotior HAEKTPOVIKWV ZUOTNUATWV

NEPIFPAMMA MAGHMATOZ
FENIKA
IXOAH | OETIKQN ENIZTHMQN
TMHMA | MHXANIKQN H/Y KAl MAHPO®OPIKHZ
ENIMEAO ZNOYAQN | NMPONTYXIAKO
KQAIKOZ MAGHMATOZ MYEO10 | EZAMHNO ZNOYAQN >6
TITAOZ MAGHMATOZ | Aokiun kat Aflomiotia HAEKTPOVIKWY JUCTNUATWY
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

OE TIEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG ATTOVEOVTOL OE SLOKPLTA EBAOMAAIAIES
uépn tou padhuarog m.x. AlaAéeig, Epyaotnplaxéc Aoknoeis k.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG LOVAOEC ATTOVELLOVTAL EVIALX YLA TO OUVOAO TOU UATNUATOG MONAAEZ

. .. , . AIAAZKANIAL
avaypate Ti¢ eBbouadiaiec wpeg Stbaokading koL To aUVoOAo Twv
TULOTWTIKWVY LoVaSwV
Awadé€elg / Epyaotnplakeg Aoknoelg / Opovtiotrpla 3/2/0 5

MpocVéate oeipéc av ypetaotel. H opyavwaon Stdaokadiag kat ot
OL6aKTIKEG UEBOSOL TTOU XPNOULOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ

yevikoU uroBadpou,

£L61kov urtoBadpou, elbikevang

YEVIKWV YVwoewv, avantuéng Seélotntwv

FENIKOY YNOBAGPOY

MPOAMNAITOYMENA MAGHMATA: | OXI
FTAQ2ZA AIAAZKAANIAZ kot | EAAHNIKH

EZETAZEQN:

TO MAGHMA NPOZ®MEPETAI ZE | NAI
®OITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ecourse.uoi.gr/enrol/index.php?id=950
MAGHMATOX (URL)
MAOGHZIAKA ANOTEAEZMATA

Mabnolakd AoteAécpaTo

Meptypdapovral Ta Ladnolakd amoTEAECUATA TOU UoTUOTOC OL CUYKEKPLUEVEG YVWUOELS, SEELOTNTEG KAl LKAVOTNTEG
kataAAnAou enunédou mou Ba aToKTHOOUV 0L POLTNTEG UETA TNV ETLTUXT OAOKApwan Tou Uadnuatog.

SuuBouleuteite to Mapdaptnua A

o [leptypaepr) tou Emunédou twv Madnatakwy AmoteAsoudtwy yla kade éva kUkAo omoudwv auupwva Ue to lMAaioto

Mpoodvtwy tou Eupwriaikot Xwpou Avwtatng Exknaidevong

o [leptypapikoi Aeikteg Emumédwvy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoodviwy Aid Biou Madnang kat to Mapaptnuo B

o [lepiAnmtikog 06nyog cuyypapric Madnotakwv AmoteAeoudtwy

Elcaywyn ot Baclkég apXEC KOL QPXLTEKTOVIKEG yla Tn dokwun VLSl cuotnudtwv. To

HABnua otoxelel otnV e€olkelwon TwV GoLTNTWVY HE TIG CUYXPOVEC TIPOKTLKEG SOKLUNG Kall

oxeblaong ywa tn SOKW NAEKTPOVIKWY OUOTNUATWY. Ol PolTtNTEC KATAVOOUV TIG

npokAfoelg tng Sokiung VLS| cuotnuatwy kot pabaivouv va edapuolouv KatdAAnAeg

OXEOLAOTIKEG TEXVIKEC yla TN PeAtiwon Tng SOKIMAOTIKOTNTOC Kal TNV evioxuon tng

aglomiotioG  VOVOUETPIKWY NAEKTPOVIKWY OCUCTNUATWV.

Me tnv oAokAnpwaon Tou

pHabnuatog ol poltntég Ba Umopouv va avaAloouV TG AVAYKEG SOKLUNAG EVOG NAEKTPOVIKOU

CUOCTAMATOC KOl VA avarmtlEouv amAég AUOELG yla TN SOKLUN Tou waoTe va eEacdalloTel n

vPnAn Tou aflomiotia.



http://ecourse.uoi.gr/enrol/index.php?id=950

ErusSiwén tou pabnpatog eivat ot dpoltnTéG LeTA To TEAOG Tou HaBrpaTog va ival o B€on

va:

o Katovonoouv TIg apx€G AUTOHATNG YEVVNONG SLOVUGUATWY SOKLUNG KOL TIPOCOUOLWoNG

obaAUATWY.

e AVOAUOOUV TLG AVAYKEG SOKLUNG EVOG NAEKTPOVLKOU CUOTHUOTOG.

e Juvbudoouv oXeSLACTIKEG TEXVLKEG YL TNV AUENoN TNG SOKLUAOTIKOTNTAC KAL VAL TLG

£dapuOCoUV O£ NAEKTPOVIKA CUCTHATA.

o Avantu€ouv AUCELG OELPLAKNG CAPWONG KoL EVOWHATWUEVOU AUTOEAEYXOU.

® JuvBEoouV oxNUATA YLa EV-AELTOUPYLO SOKLU.

e Katavoroouv toug Bactkolg nXaviopoug yevweons oboApATwY o OAOKANPWHEVA
KUKAWUOTA LVNUWY, TA BacLkA LOVTEAQ OPAAUATWY KAl TouG Bactkolg alyoplBpoug
SOKLUAG.

Fevikég IkavoTtnTEg
AauBavovtag urmoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O ITUXLOUXOG (OMTWG QUTEG avaypa@ovIal oTo
Mapaptnuo AumAwuatoc kat apatidevral akoAdoUSw ) os mota / MOLEC At QUTEG ATTOOKOTEL TO Uadnua;.

Avadnitnon, avaAuon kot cuviean Sebougvwy Kat SXeSLaoUOC KaL Slaxeiptan Epywv

TIANPOWOPLWY, LE TN XPHON KAL TWV aTapaiTNTWV 2eBaou0G aTn SLaPOPETIKOTNTA KOl OTNV TTOAUTIOALTIOULIKOTNTA
TeXVOAOyLWV 2eBaoudG ato pualko neptBailov

lMpooaployr o€ VEEG KATAOTAOELS Entibelén kowwvikrig, emayyeAuatikic kat k¢ umevduvotntag
Angn anopdoswv Kat evatodnoliog o Yéuara @UAou

Autovoun epyacia A0KNGN KPLTLKAG KOl QUTOKPLTLKIG

Ouadikn epyaoia Mpoaywyn tnG EAeUIEPNG, SNULOUPYIKNG KOt ETTAYWYLKIG OKEYNG
Epyaocia oe 6iedvég meptBiAlov L

Epyaocia oe diemiotnuoviko neptBaAlov ANeg...

Mapdywyn VEwV EPEUVNTIKWV LOEWY s

e [poaywyn eAeVBepnc, SNULOUPYLKAG KOL EMOYWYLKNC OKEPNC

e Avalntnon, avaluon Kot cuvBecon Se60UEVWY, TEXVIKWY Kol TANPodopLwY, UE TN
e XPNon Kol TwV amapaitnTtwy TEXVIKWV/TEXVOAOYLWV

e AvaAuon TwV AMALTACEWV YLa TNV EMIAUCN €VOG TPOBAALATOG

e |kavotnTa adalpETIKAG TIPOCEYYLONG KABWE Kal povtelomoinong mpoBAnuatwy
e JYuvBetikn aflomoinon pebodwv yla emiluon vEwv ipoBANUATWY

e Autovoun gpyaocia

e Opadikn epyacia

NEPIEXOMENO MAGHMATO2

Eloaywyn kal mpokAnoelg otn Sokiur twv VLSl cuotnudtwv. Autopatn Snuioupyia
Sltavuopdtwy dokung. Npooopoiwon opalpdtwy. Ixediaon yla SOKLLAOTIKOTNTA. IELPLAK
0ApPWON KOl OPXLTEKTOVIKEG (MARPNG OAPWON, HEPLKN O0APwOon, odpwaon ylo SoKLUn otnv
TaxVTNTa Aettoupyiog). Evowpatwpévog autoéAeyyog (Snuloupyia Stavuopdtwy, availuon
anokpLong, OPXLTEKTOVLKEG). Aldyvwon. Ev-Aeltoupyia Sokun.

Ol dolTNTEC KaTavoouv Thv Bactkn Bewpla HECw EPyAOTNPLAKWY OLOKAOEWY TIOU KOAUTITOUV
Ta akolouBa nedia:

1. Katavonon Twv Bactlkwy LOVTEAWY OPOAUATWV.

2. Anuoupyia SLavuopAaTwWY SOKLUAG KoL TIPOCOUOIWaN 0haAUATWY.

3. E€olkelwon Pe oxAUOTo OELPLAKAC SOKLUAG.

4. Avantuén apxLTEKTOVIKWY EVOWUATWHUEVOU QUTOEAEYXOU.

5. Ixebilaaon DfT tomoAoylwv Kot epopuoyr) TOUC O NAEKTPOVLIKA CUCTAUATA.




6. Movtéla odbalpdtwy, €i6n EAATTWUATWY KoL aAyopLBUoL SOKLUNG KUKAWUATWY UV LWV,

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIMHZH

TPONOZ NAPAAOZHZ
lMpoowro ue npoowrno, E§ anootdoewe
ekmaidevan KA.

ALOAEEELC, EPYOOTNPLOKEG OLOKIOELC.

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I.E. otn Aldaokalia, atnv
Epyaotnpiakn Eknaibevon, otnv Enttkotvwvia
LE TOUG (POLTNTEC

e Xpnon Stadavelwy Kot SLadpacTikol Tivaka oTLg
SloAE€eLc.

e Avaptnon S1daktikol UALkoU (Stadaveleg,
NAEKTPOVLKEG ONUELWOELG KOL 0LOKIOELC) OTOV
LOTOTOTO Tou pabnuartocg (ecourse).

OPrANQZzH AIAAZKANIAZ

Meplypdpovrar  avaAutikd o TPOmog Kot
uédobot Stbaockaliag.

Aadé€elg, Sepwvapla, Epyaoctnpiakry Aoknon,
Aoknan [lediou, MeAétn & avaduon
BiBAwoypagpiag, @povrioatipto, Mpaktikn
(TormoOetnaon), KAwvikn Acknon, KaAAitexviko
Epyaotripto, Aabpaotikn Sbaokalia,
EKTTQUOEUTIKEG ETILOKEWELS, EKITOVNGN UEAETNG
(project), Zuyypan epyaciac / epyaoiwy,
KaAAwtexvikn dnutouvpyia, K.Am.

Avaypapovtal oL WPeG UEAETNG TOU QoLTNTH yla
kade padnotakn dpactnplotnta Kadws Kot ot
WPEG UN K3obNYoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, doprog Epyaociag

Apoaotnplotnra Eiprve
Adaokalia 13*3 =39 wpeg
Epyaotnplakr acknon 10*2 = 20 wpseg
MeAetn — avaAuaon 60 wpeg
BLBAloypadiag
OpovrlotnpLo 6 WPEG
2UvoAo MaBnpatog 125 wpeg

AZIOAOTHZH ®OITHTQN
Meptypapn tne Stadikaciac aéloAdynong

Mwaooa AéoAdynang, Médobot aéloAdynong,
Alapoppwtikr) 1 Suunepacuatikn, Aokuaoia
MoAartAric  Emidoyrig, Epwrtrjoels  Zuvtoung
Anavtnong, Epwtrioeic Avamtuéng Aokipiwv,
Entiluon  lpoBAnuatwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikri E&taon,
Anuoota Mapouoiaon, Epyaoctnplakn Epyaocia,
KAwvikry  Eé€taon  AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avagépovtal pnta mpoobloplouEva KpLTHpLa
aloAdynong kat eav kat tou eivat npooBaciua
Q70 TOUG (POLTNTES.

FAQZ3IA AZIOAOTHIHY: EAAnVLIKN

MEO®OAOZ A=ZIOANOTHZHZ:

() TeAikny ypamth €€étaon HE EPWTAMATA QVATTUENG
ETUXEPNUATWY  ylo  €miluon  TpoBANUATWY KO

OOKNOEWV.

(w) Epyaotnplaxn Epyaocia

ZYNIZTQMENH-BIBAIOTPADIA

-lMpotewouevn BiBAoypapia :

-ZUVapn EMLOTNUOVIKA TTEPLOSLKA:

BLBAio [9779]: Zxeblaon OhokAnpwuévwy KukAwpatwv CMOS VLSI, Weste Neil H.,Eshraghian
Kamran, Anuntplog Zouvtpng, K. Nekpeotln

BiBAio [64314]: Wndrakn Ixediaon pe VHDL, Peter J Ashenden

BiBAio [13944]: WHOIAKA OAOKAHPQOMENA KYKAQMATA: MIA IXEAIAZTIKH MPOZEITIZH,
JAN M. RABAEY, ANANTHA CHANDRAKASAN, BORIVOJE NIKOLIC




MYEO012. E§6puén Asdopévwv

NEPIFPAMMA MAGHMATO2

FENIKA

2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl NTAHPO®OPIKHZ
EMIMEAO ZMOYAQN | MPOMTYXIAKO
KQAIKOZ MAGHMATOZ MYE012 | EEAMHNO 2NOYAQN >=6

TITAOZ MAGHMATOS | E§6pu€n AcSopévmov

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASEC ATTOVELOVTAL OE
Slakpira pépn tou paSrpartoc m.y. AlaAEEels, Epyaotnplakéc EBAOMAAIAIEZ NIZTOQTIKEZ
AOKNOELG K.ATT. AV OL TILOTWTIKEG UOVABOEG QTOVEUOVTAL EVIAL QPEZ AIAAZKANIAZ MONAAEZ
yla to aUvoAo tou uadniuatoc avaypayte tig eBdouadiaisc
wpeG Stbaokadiog KoL To GUVOAO TWV MILOTWTIKWVY UOVASWV
Awalé€elc / Epyaotnplakég Aoknoelg / Opovtlotrpla 5 5
MpoocVéate aelpéc av ypelaotel. H opyavwan dtdaokadiog kat

oL S16aKTIKEG UET0SOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL

avaAutika ato (6).

TYNOZ MAGHMATOZ | EpBdabuvong
yevikoU uroBadpou,

£L8LkoU urtoBadpou, elbikevong
VEVIKWY YVWOEWYV, aQvAntuéng
Seélotitwy

MPOAMAITOYMENA | OXI
MAGHMATA:

FTAQZIA AIAAZKAAIAZ | EAAHNIKH
kot EEETAZEQN:

TO MAGHMA | NAI
NPOZMEPETAI ZE
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://www.cs.uoi.gr/~tsap/teaching/cse012
MAGHMATOS (URL)

MAOHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAécpata

Meptypapovral To uadnotakd amoTEAETUAT TOU UOTUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KAl LKAVOTNTEG
kataAArdou enumtédou mou Ya AITOKTHOOUV OL POLTNTEG UETA TNV EMLTUXT) OAOKANpwan ToU PUadrpuaTog.

JupuBouleurteite to Mapaptnua A

. Meptypacpn tou Enunédou twv Madnotakwv AoTteAsoudtwy ya kade éva kUkAo ormoubdwy oupu@wva [e to MAaioto

Mpoagdvtwv tou Evpwnaikou Xwpou Avwtatns Eknaibsuang

. Meptypapikoi Acikteg Emumedwy 6, 7 & 8 tou Eupwriaikou MAatoiou lMpoadvtwy Awd Biou Madnong kat to lNapaptnuo B
. MepAnntikog OSnyog auyypapric Madnotakwyv AltoteAeaudtwy

H E€0puEn Asbopevwy avadEpetal otnv €aywyn Yvwong oo oAU HEYANEG TTOGOTNTEG
Sebopévwy. To Hadnua otoxeVEL OTO Va ELOAYEL TOUG GOLTNTEC OTLG BACLKEG Kall
TIPOXWPNHEVES EVVOLEC TNG EEOpUENG AsSopévwy, alyoplBuoug kat epyaleia yla EE6puén
AeSOUEVWY, KAl VOL TOUG SWOEL LA TIPALKTLKI) EUTTELPLOL UE OVAAUGT) TIPOY LOTLKWV
6e60UEVWV XPNOLUOTIOLWVTAG TEXVOAOYIEG aLUNC.
Meta tnv emituxr oAokAfnpwaon Tou pabnuatog, ol poltnteg Oa eival os Bon:

e Na €xouv KaAn kotavonon Twv BOoCWKWV VoLV Kal ToV TPOPANUATWY TNG

E€opuéng Asdopévwy.



http://www.cs.uoi.gr/~tsap/teaching/cse012

Na £xouv pLa KaAn Katavonon Twv Bactkwv oAyopLlBULIKwY TEXVIKWY TG EEGpLENC
AgSopévwy Kal va TG xpnoLpomololy yla va oxedlalouv alyoplBuoug yla thv
eniluon MPOKTLKWV TIPOBANUATWY.

Na €xouv pLa KaAr Katavonon tou Bewpntikol UToRabpou Kol TwV HabnUaTIKwY
Tiow amod Tig TeXVIKEG E€opuEng AedSopévwy Kal va Ta XPNOLUOTOOUV yla va
avaAUoouV TI¢ BewpnTIKES LBLOTNTEG TwV aAyopiBuwy EE6puEng Aedopuévwvy.

Na xpnotpomnotoUv gpyadeia E€6puéng Aedopévwy tedeutaiog texvoloyiag yla tnv
vAomoinon alyoplBuwv EE6puEng Asdopévwy.

Na avtutap€pXovTal TwV ATMALTAHCEWY KOL TOV POKANCEWV TNG AVAAUONG HEYAAWV
TIOCOTATWYV TIPAYHATIKWY SE80UEVWV.

Na AUoouv véa mpoBAnuata E€6puéng Asdopévwy XpNOLLOTIOLWVTOC aAyopLBoUC,
Bewpla kal urtdpyovta epyaleia.

Na oxedldoouv kot va ulomolnoouv pia aducida (pipeline)EEdpuéng AsSopévwy
yla avaAuon peyalwv SeSopévwy.

Na okedptoUv véa mpoBAnuata kot AUoeLg otnv E€opuin Asdopévwy.

Fevikég IkavotnTeg
AauBavovtag unmoyn TG YEVIKES LKAVOTNTEG TTOU TIPETTEL VAL EXEL QITOKTHOEL O MTUXLOUXOG (OMWG QUTEG aVaypapOoVTaL OTO
Mapaptnua AutAwpatog kat mapatidevral akoAoudwe) o€ moLa / TOLEG QIO AUTEG ATTOTKOTTEL TO AU,

Avaintnon, avaduon kat cuvdeon SeSougvwy Kat Sxeblaouog kot Staxeiplan Epywv
TTANPOWOPLWY, UE TN XProN KAL TWV amapaitnTwy SeBaouog atn SLaPOPETIKOTNTA Kol OTNV TTOAUTTOALTIOMIKOTNTA
TEYVOAOYLWV 2eBaoudg ato puatko neptBaAlov
lpooaployr o€ VEEG KATAOTAOELG Entibelén kowwvikrig, emayyeAuatiknc kat NG
Afyn anopdoswv uneuBuvotntag kat evatodnoiag oe Jéuata @UAou
Autoévoun epyaoia A0KNON KPLTIKIG KOl UTOKPLTIKAG
Ouadikn epyaocia Mpoaywyn tn¢ EAeUTepnG, SNULOUPYLKIG KL ETTAYWYLKNG
Epyaoia oe 61edveg meptBailov okeYng
Epyacia o€ Siemotnuoviko nept8arilov. L.
Mapdywyn VEwV EPEVVNTIKWY LOEWV ANeg...
e [lpoaywyn eAeVBepnC, SNULOUPYLKAG KOL EMOYWYLKNG OKEPNC
e Avalntnon, avaluon kot cuvBeon dedopévwy, TEXVIKWY Kol TTAnpodopLWV, UE TN
XPNOoN KAl TWV amopoitnTwy TEXVIKWVY
e Juvduaotikr avaluon uebodwv yia enihuon mpoBAnuATwy
e  Avamtuén alyoplOukng okeYng
e [kavotnta adaipeonc otn povteAomoinon mpoBAnUATWY
e [lpoocaployn O€ VEEG KOTOOTAOELG
e Autovoun Epyacia

Opadwkn Epyacia

NEPIEXOMENO MAGHMATOz2

Eloaywyn otnv E€oputn Asbouévwv: Tu eival n EEOpuén Asedopévwv Kal ylotl sival

onuavtikn? H aAucida (pipeline) tng E€6puéng Asdopévwy.

Yuyva otolyeloouvola kat Kavoveg ouoyétiong: AAyoplbuol, Oswpia, AfloAdynon.

Ouototnta kot Anootacn: Oplopol OpoldtnTag Kot Amootacn. JUCTAUATO CUCTACEWV.

Min-Hashing Sketches kat Locality Sensitive Hashing.

Meiwon Aldotaonc: Singular Value Decomposition. Principal Component Analysis.

Ouadomoinon: Oplopog tng opadomnoinong. AlaUEPLOTIKN Kal lepapxkr) opadomnoinon. K-
means. Opadormnoinon pe Baon tnv mukvotnta. O EM alyoplBpog. A€loAoynon.




H apxn tng eAaylotng meplypadng (Minimum Description Length principle): Elcaywyr otnv

Bewpla mAnpodopiag. Xprion tng MDL yia cuv-opadormnoinon.

Katnyoplomoinon: Aévtpa anddaong, Logistic Regression, SVM katnyoplonoinon, Naive

Bayes katnyoplomoinon. A¢loAoynon.

Link Analysis Ranking: PageRank kat HITS. Tuxaiot mepinatot. Amoppodntikol Tuyaiot

Mepimatol.

KdAudn: To mpoBAnua tou eAAXLOTOU KOAURMOTOG, KL TNG LEYLOTNG KAAUYING Kt oL

edpappoyEg Toug. Npoosyylotikol aAyoplOuot.

E€opun Asdopévwy pe Python: Iron Python, Pandas, n BLBAL0B kN Sci-Kit.

E€eldikeupéva Bgpata: To MPoypaUUATIOTIKO HovTtéEAo Tou Map-Reduce.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIMHzZH

TPOMOZ NAPAAOZHZ
Mpéowrto ue npéowro, E§ amootacewg
eknaibeuon KA.

EBSopadiaieg SlaAéelg otnv taén

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprjon T.M.E. otn Aldaokalia, otnv
Epyaotnplakn Eknaideuvon, otnv Enkotvwvia
LE TOUG (POLTNTEG

e Xpnon Stadavelwv kot mivaka otig SLaAEEeLS.

e Xprjon umoloyLoTn yla tnv enidel€n tng xpnong

¢ Python.

e Juvtnpnon wotoBeoiag pabnuatog. AVOKOLWWOELG

Kal mapoxn S18aktikol UALKOU (Sladaveleg Kat

SLOOKTIKEG onUELWOELG, dedouéva Kal KwOLKa).

e Aflomoinon nAektpovikou taxudpopeiou yla

QUEON ETUKOLVWVIA E TOUG HOLTNTEG.

e Xpron avolytol Kwdika KoL SeSOUEVWVY yLa TIG

OOKNOELG

OPIrANQzH AIAAZKANIAZ 3 ®optoc Epyaoiag
Meptypagovtar  avaAutikd 0 TPOMOG  Kat Apaotnplotnta Efa S VOU
uedobol Stbaokaliag. Lol
Awadééeig, Sepwvapia, Epyaotnpiakrn Aoknon, Aldookahia 13*3 =39 wpeg
Aoknon [lebiou, MeAétn & avaiuon G)povnctr']pto 13*2 =26 d)psq
BiBAoypapiag,  @povtiotripto,  [lpaktikn | [ S ;
(Tomo9€tnan), KAwikry Aoknon, KoaAAitexviko Qqu Ms}‘stnc 60 WPEG
Epyaotripto, Atabpaotikn Sbaokalia,
ExkmtauSeuTikEC emIOKEPELG, EKTTOvnon UEAETNG
(project), Zuyypari epyaciac / epyactwy,
KaAAiteyvikn dnutoupyia, K.AT.
Avaypd@ovtaL oL WPEG UEAETNG TOU QOLTNTH yLa
kade padnoiakn SpactnplotnTa KAdWe Kat ot Z0voAo Madnuatog 125 wpeg
wWpeg un kadobnyoUuevns UEAETNG oUUPWVA
UE TG apxEG Tou ECTS

AZIONOTHZH OOITHTON | TAQIZA AZIOAOlHZHZ: EA\nvikn (AyyAikéc
Meptypapn tne Stadikaoiag aéloAoynang 5 Lad)dVE qu)

Mwaooa AéloAdynong, MéSobot aioAdynong,
AlUopPWTLKY 1 SUUTTEPAOUATIK, AoKiuaoio
MoAdartAnig  Emtdoyrig, Epwtroelg Suvtoung
Anavinong, Epwtiioels Avantuéng Aokiuiwv,
Emiluon MpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopa, [pogopikn Eétaon,
Anuodoia Napouaoiaon, Epyaotnpiakn Epyaoia,
KAwvikry  Eé€taon  AoUevoUg,  KaAAwteyvikn
Epunveia, AAAn / AAdeg

Avaépovtal pntd mpoobLopLloUEVa KPLTHPL
aéloAdynong kat eav kat mou eivat mpooBaotua

MEGOAOZ AZIONOTHZHZ:

Epyaoieg mMPoOypOUUOTIOHOU YLOL TO OTITL OL OTIOLEG

neptAapBavouv BewpnTikéG €pwTAOEL;, oXeSLACUO

oAyopiBuwv, vlomoinon aAyoplBuwv Kal edappoyn

UTIAPXOVTWV gpYaAsiwv yla avdluon bdedopévwv.

BaBuoAoyouvtal pe Baon tnv opBOTNTA KAL TANPOTATA

TOoUuC.




QTTO TOUG (POLTNTEG.

H akpBng Stadikacio afloAdoynong sival StaBéoun

oToUuC PoLTNTEG oTNnV LotoBecsia Tou pabnuaroc.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

BiBAio [94700707]: EEoputn amd Meydha ZUvola Asbopévwv - 3n ‘Exkdoon, Anand
Rajaraman, Jeffrey David Ullman, Jure Leskovec

BiBAio [68386089]: E=OPY=H KAl ANAAYIH AEAOMENQN: BAZIKEZ ENNOIEZ KAl
AATOPIOMOI, MOHAMMED J. ZAKI, WAGNER MEIRA JR.

BiBAio [77107675]: Ewcaywyn otnv efopuén Oedopévwv, 2n Exdoon, Tan Pang -
Ning,Steinbach Michael,Kumar Vipin, BepUkiog BaoiAelog (emLuéAeLQ)

BiBAio [122074432]: Erotrun twv Asdopévwv-Eyxetlpidlo Ixediaopou, Skiena S.S.

-ZUvaQn ENLOTNUOVIKA TTEPLOSLKAL:
e ACM Transactions on Knowledge Discovery from Data (TKDD).
e ACM Transactions on Knowledge and Data Engineering (TKDE)




MYEO014. Oswpia Npadpnuatwv

NEPIFPAMMA MAOGHMATOZz

FENIKA
IXOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ
EMNINEAO ZMOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ MYEO14 | EZAMHNO zNOYAQN =>6
TITAOZ MAGHMATOZ | Oswpia MNpadpnudtwyv
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG QTTOVEOVTOL OE SLOKPLTA EBAOMAAIAIES
Uépn tou padnuarog m.x. AtaAééelg, Epyaotnplokes AOKROELG K.ATT. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC AITOVEUOVTAL EVIALN VLo TO OUVOAO TOU UaINUATOG MONAAEZ
avaypate Ti¢ eBbouadiaie wpeg Stéaokading koL To aUVoAo Twv AIAAZKANIAZ
TUOTWTIKWY UOVASWV
Awalé€elc / Epyaotnplakég Aokioelc / Opovriotrpla 5 5
MpooVéate oeipéc av ypetaotel. H opyavwaon dtdaokadiag kat ot
SLOaKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA
oto (6).
TYNOZ MAOGHMATOZ
yevikou uroBddpou, | EpBaduvong
£L6tkov urtoBadpou, elbikevang
YEVIKWY YVWOEWY, avantuéng Seélotritwv
MPOAMAITOYMENA MAGHMATA: | OXI
TAQZZA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA NPOX®EPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA
MAGOHMATOZ (URL)
MAOHZIAKA ANOTEAEZMATA

Mabnolakd AroteAécpaTo

Meptypagovral ta Ladnolakd amoTeEAECUATA TOU UaTUOTOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KAl LKAVOTNTES
kataAAnAou emumeSou mou Ba AToKTHOOUVY 0L (POLTNTEG UETA TNV ETILTUXN OAOKANpwWan Tou Uadiuatog.

SuuBouleuteite to Mapdaptnua A

o [leptypaepr) tou Emunédou twv Madnatakwy AmoteAsoudtwy yla kade éva kUkAo omoudwv aUupwva Ue to lMAaioto

Mpoodvtwy tou Eupwrniaikot Xwpou Avwtatng Exnaidevong

o [leptypapikoi Aeikteg Emumédwy 6, 7 & 8 tou Eupwrnaikou MAatoiou Mpoooviwy Aid Biou Madnang kat to Mapaptnuo B

o [lepiAnmtik6g O6Nyos ouyypaprc Madnolakwyv AoteAeoudtwy

O KUpPLOG OTOXOC TOU HOBOAHATOC elval va UeAETNOEL TIC BAOKEG £vvoleg TG Bewplag

ypadnUATWY Kal vo TIPooPEPEL 0TOUG GOLTNTEC EMAPKEG UTIORABPO YLA TNV ATTOTEAECUATIKN

Xpnon Twv ypadpnudatwv kot tnv BOswpnor] Toug W €VOC ONUOVTIKOU €gpyaleiou

povteAomoinong evog peyahou dpacpatoc epappoywy. Emiong va elodyel Toug $poLtnTEG otV

oAyoplBuLkn Bewpia ypadnuatwy n omola €xeL yivel Eva amo Ta CNUAVIIKOTEPA EpYaAEia yLa

1o oXeSlaouo Katl TNV availuon aAyopiBuwy. To pdbnua sotidlel ota MALov evlladpEpovta

Bépata tng BewpPNTIKAC EMOTAKNG TWV UTTOAOYLOTWV.

JKOTOC Tou pobnpartog eival va avamtuéel oto doltntr to evdladépov yla Ty Bswpla

ypaobnuatwyv kat avadeifel ¢ moAamAég edapuoyeg G EdikOTEpA, OTO TEAOG TOU

pobnuatog, £vag poltntrg Oa mpémnet va ival os B€on:




eva ebapudlel tig adnpnuéveg €vvoleg tng Bswploag ypadpnuatwv oe Siadopa
TIPAKTIKA TipoBAAOTO,

® va avantuooel éva MARBog anoteAeopatikwy alyopiBuwy, kabwg kal peBodoloyieg
KOLL TEXVLKEC ETIAUGONC TIPOBANUATWY, KoL

eva YXpnoLuomolel oAyoplOpoug ypadnuatwv ylo TNV emilucn ouvBeTwv
TiPOoBANUATWY.

Fevikég IkavoTtnTeg
NauBavovtag UnoWn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QUTOKTHOEL O TUXLOUXOG (OTWE QUTEG aVaypAPOVTAL OTO
Mapaptnua ATAWUaTos Kat tapatidevial akoAdoUBwc) os mota / OLEG A0 AUTEG ATTOTKOTIEL TO puadnua;.

Avalnitnon, avaAuon kot cuviean Sebougvwy Kat SXeSLAOUOC KaL Slaxeiptan Epywv

TIANPOYOPLWY, UE TN XPHON KAL TWV aITapaiTNTWV 2eBa0U0G OTN SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTLOULKOTNTA
TEXVOAOYLWV 3eBaoudg oto puOtko meptBaAlov

lMpooaployr o€ VEEG KATAOTAOELS Entibelén kowwvikrig, emayyeAuatikic kat nOkr¢ umeuvduvotntag
Angn anopdoswv Kat evatodnoliog o Yéuara @UAou

Autovoun epyaacia A0OKNON KPLTIKIG KAl UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ eAeUTepnG, SNIULOUPYLKIG KoL ETTAYWYLKING OKEYNG
Epyaocia oe 6ieveg meptBaAiov

Epyaocia og diemiotnuoviko neptBaAlov ANeg...

Mapdywyn VEwv EPELVNTIKWV LBEWY e,

e [lpoaywyn eAeVBepnC, SNULOUPYLKAG KAL EMAYWYLKNG OKEPNG

e Avalntnon, avaAuon Kol cuvBeon Se60UEVWY, TEXVIKWY KoL TTANPOdOPLWY, LE TN
XPNON KAL TWV amapaiTtnTwy TEXVIKWV

e Avarmtuén aAyoplBuLkn g okePNG

e |kavoTtnTa povieAomoinong MPoBANUATWY TOU TPAYHATIKOU KOGHUOU

NEPIEXOMENO MAGHMATO2

To paBnua KOAUTITEL TIC POOIKEG £VVOLEG KAl OPLOMOUC Tou adopolv  KAOGLKA
vpadoBewpnTikd mpofARpata. To pabnua KOAUTTEL EMIONG HLA OELPA OO EDAPUOYEC TWV
omoiwv n povtelomoinon o€ ypadnua ival yvwoto OtL 0dnyet o anoteheocpatikr Avon. H
AN TOU HOBOAMOTOC LEAETA TIC TOPAKATW EVOTNTEG OEUATWV:

Elcaywyn kot Baotkol opiopot

IpadIKEG ATMEIKOVIOELG KL LOOUOPPLOUOG ypadnudTwy

AEVTpa - ELOLKEC LBLOTNTEC KOl EPAPUOYEG

Juvdeopotnta, Euler Stadpopég ka Hamiltonian kUkAot

V]

1

2

3

4

5. EmukaAUELC KOl TalplaopOTa
6 KAikeg kot ave€aptnta cuvola

7 XPWHATIONOG KOUBWV Kol XPWHATIOUOG AKUWV
8 KatevBuvopueva ypadriuata kot epapuUoyES

9 Enineda ypadpnuata kat Siktua

10. Mevikég edbapUOYEG.

Epyaotnplo: YAomoinon kot Melpapatiky LeAETn SidaxOeévtwv aAyopilBuwv pe xpron g
YAwaooag mpoypappatiopo Java.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMOZ NMAPAAOZHZ | AlaA€€elg Kal epyaoThpla e GuaoLkh Tapouaia
lMpoowrto ue npoowro, E§ anootdoews
eknaidevon KA.




XPHZH TEXNOAOMIQN | o  Xprion Stadpavelwv Kat TOAUUEGIKOU UALKOU
MAHPO®OPIAS KAI EMIKOINQNION 5LaB£01L10U OTO SLABLKTUO,

Xprion T.[.E. otn Atbaockadia, otnv , , , ,
Epyaotnprakri Eknaibevon, otnv Emikowvwvier | © /-\VOLPTHGH BGGMOKOVWV HECW TNG HAEKTPOVLKHC

He Toug outnTég mAatdopuag Staxeiplong pobnuatwv tou M.l
e Aflomoinon nAektpovikou Taxudpopeiou yla
TIANPEOTEPN ETKOVWVIA HE TOUG dOLTNTEC.

OPIFANQZH AIAAZKAAIAZ , (Déproc Epyaaiaq
Mepypdpoviar  avaAutikd o TPOmo¢ Kot Apaotnpotnta Efaurivou
uédodot dtbaockaliag. - Kn -
AwaAé€ets, Sepwvdpia, Epyaotnpiakry Aoknon, AloAegeLg 13*3 =39 wpeg
Aoknon  lediou, MeAétn & avdduon EpyaotanaKéq AOKI"]O'SLQ 13*1 =13 (bpec
BiBALoypapiag, @povriatrplo, Mpaktikn . " .
(Toro¥€tnan), KAwvikry Acknon, KaAAitexviko Qpeq ME}‘SU]Q 73 WPEG

Epyaatripto, Aabpaotikn Sbaokalia,
EKTTaUSEUTIKEG ETILOKEWELS, EKmTOvnan UEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAwtexvikn dnutoupyia, K.ATL.

Avaypdpovtat oL WPEG UEAETNG TOU poLTNTr Lo
kade padnoiakn dpaoctnpiotnta kadweg Kot ot SUvoAo Mou?rjuaroc 125 a')pec
WPEC N KadobNYoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

AZIOAOTHZH QOITHTQN | TAQIIA AZIOAOMHIHE: EAANVIKN
Meptypapn tne Stadikaociag aéloAdoynong

Mdéooa AfoAdynang, MéSosor agiordynone, | MEOOAOZ AZIOAOMHZHZ:
AlauoppwTikn 1) SUUMEPAOUATLKY, Aokiuaoio (a) TE)\LKF'] ypantr'] SEF'-TGGF]
MoAdamAni¢  Emtdoyrig, Epwrtrioelg Zovroung . .

Anavtnong, Epwrtrioeic Avamtuéng Aokipiwv, (B) I'pomtr] Epvacta
Enidvon [poBAnudatwv, [panty Epyaoia,
Ex9eon / Avagopa, [lpogopikry E&€taon,
Anuoota Mapouciaon, Epyactnpiakn Epyacia,
Khvikri  E&étaon  Aodevous, KaMuexvikri | H akplBrig Stadikaoia afloAdynong neplypddetal otnv

Epunveio, AAn / AMeg LOTOoEASA TOU LOOAATOC
Avagépovtal pntd mpocbloploUEVa KPLTHPLL

aloAdynong kat eav kat ou eivat npooBaoiua
QIO TOUG (POLTNTEG.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :
BiBAio [33134148]: Oswpia kal AAyopLBuol Mpadwy, |. MavwAomouAog, A. Nanaddnoulog,
K. Tolxhag, EKAOZEIZ NEQN TEXNOAOTIQN MON. ENE, 1n/2013.

Mpo6oBeTto ALSAKTIKO YALKO:
BiBAio [320159]: AAyoplOuikn Oswpla Mpadpnudatwy, . NIKOAOMOYAOS, TEQPTIAAHY A,
MAAHO3Z A., ArtoBetripto "KaAAutog", 1/2016.




MYEO015. Oswpia NMAnpodopiag kat Kwdikwv

NEPITPAMMA MAOHMATOZz
FENIKA

IXOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MAHPO®OPIKHZ
EMNINEAO ZMOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ MYEOQ15 | EZAMHNO zNOYAQN >6
TITAOZ MAGHMATOZ | Oswpia MAnpodopiog kat Kwdikwv

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ TEPIMTWON TTOU OL TILOTWTIKEG UIOVABOEC ATTOVELOVTOL O SLOKPLT, EBAOMAAIAIES
uépn tou padhuatog m.x. AtaAéeig, Epyaotnplaxéc Aokroes k.Am. Av QPES NIZTQTIKEZ
OL TILOTWTIKEG UOVASEG QITOVEOVTOL EVIALN YLOL TO CUVOAO TOU MONAAEZ
6 HOPAOES AToTEH v AIAAZKANIAZ

uadnuarog avaypayte tig eBdouadiaies wpeg StdaokaAiag kat to
OUVOAO TWV MOTWTLKWV UoVASwV

Alahégelc / Epyaotnplakeg Aoknoelg / Opovtiotrpla 3/2/0 5

MpocVéate oeipéc av ypetaotel. H opyavwaon Stdaokadiag kat ot

OL6aKTIKEG UEBOSOL TTOU XPNOULOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | Eppdduvonc

yevikoU uroBadpou,
£L6tkov urtoBadpou, elbikevang
YEVIKWV YVwoewv, avantuéng Seélotntwv

MPOAMAITOYMENA MAGHMATA: | OXI
FTAQZIA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA NPOX®MEPETAI ZE | NAI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://www.cs.uoi.gr/~cnikou/Information Theory.html
MAGHMATOX (URL)

MAOHZIAKA ANOTEAEZMATA

Mabnolakd AroteAécpaTo
Meptypagovral ta Ladnolakd amoTeEAECUATA TOU UaFTUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KAl LKAVOTNTEG
kataAAndou ennédou mou Yo AIOKTOOUV OL POLTNTEG UETA TNV EMLTUXI 0AOKA)pwon Tou puadriuartog.
SuuBouleuteite to Mapdaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwy AmoteAsoudtwy yla kade éva kUkAo ommoudwv aUupwva Ue to lMAaioto
Mpoagdvtwv tou Eupwmnaikou Xwpou Avwtatng Ekmaibeuang
o [leptypapikoi Aeikteg Emumédwy 6, 7 & 8 tou Eupwrnaikou MAatoiou Mpoooviwy Aid Biou Madnang kat to MNapaptnuo B
o [lepiAnmtik6g O6nyos ouyypaprc Madnolakwyv AoteAeoudtwy

To Hadnua £XEL 0TOXO TNV ELCAYWYN TWV GOLTNTWV OTLG BACLKEG EVVOLEG TNG TTNYNG KAL TOU
KOAVaALOU eVOG cUOTHUATOC HeETadoong mAnpodopiag. Epsuvwvtal og Babog ol €vvoleg TG
gvtporniag kat TG Kwdlkomoinong tng mnyng mAnpodopiag kabwg Kat n €vvola Tng
apolBaiag mAnpodopiag kat Tng kKwdikomoinong StavAou.

AvVOpEVETOL 0TO TEAOC TOU HaBruatog ot poltnTEG va eivat o B€on va avaAlouv AN pwE
ouotnua petadoong mAnpodopiag (mounog-diavAog-6€kTng) kat va oxeSLAlouV KWOLKEG
TINYNG KAl KWSIKES SL0pBwong opalpdatwy.

Fevikég IKaVOTNTEG



http://www.cs.uoi.gr/~cnikou/Information_Theory.html

AauBavovtag unmoyn TG YEVIKEG LKAVOTNTEG TTOU TTIPETIEL VAL EXEL QITOKTHOEL O MTUXLOUXOG (OMWG QUTEG aVaypAPOVTAL OTO
Mapdaptnua AutAwuarog kat mapatidevrat akodovdwe) o€ moLa / TOLEG A6 AUTEG AITOOKOTEL TO puadnua;.

Avalnitnon, avaAuan kat cuv9ean eSouévwy kat Sxeblaouog kat Stayeiptan Epywv

TIANPOWOPLWY, LE TN XPHON KAL TWV aITapAiTNTWY 2eBaouoG aTn SLaPOPETIKOTNTA KAt OTNV TTOAUTIOALTIOUIKOTNTA
TexVOAoyLwV 2eBaoudg ato puatko neptBailov

lMpooapuoyn o€ VEEG KATAOTAOELS Entibelén kowwvikrig, emayyeAuatikic kat nUKrG umeuBuvotnTog
AfYn anopdaoswv Kot evatodnoiac o Yéuata puAou

Autovoun epyaaia A0KNON KPLTLKIG KAl AUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ eAeUTepng, SNULOUPYLKIG KAl EMAYWYLKIG OKEYNG
Epyaoia oc 6tedvég meptBAdov L.

Epyaocia oe biemiotnuoviko neptBaAlov AAeg...

Mapdywyn VEwv EPEUVNTIKWV LOEWYV ...

e Autovopun gpyaocia
e [lpoaywyn tng eAelBepnC, SNULOUPYLKAG KAL EMAYWYLKNG OKEYNG
e Avalntnon, avaAuon Katl cuvBeon Se60UEVWY, TEXVIKWY Kal TTANPodopLwV

e AfYn amoddacewv

NEPIEXOMENO MAGHMATO2

Métpo mAnpodopiag, evtpormia, CUVOETIKY evTporia, UTO cuvlnkn evtporia, apolfaic
mAnpodopla, emektaoelg mnyng mAnpodopiac, mnyn mAnpodopiag pe UVAUN, OAUOCLSEC
Markov, avahoyiky mnyn mAnpodopiag. Aiaulog mAnpodopiag, xwpntikotnta StavAou
mAnpodoplag, TEXVIKEG UMoOAoylopoU TNG Xwpntkotntag OStavAou. Kwdikomoinon oe
aB66puBo neptBariov, Bewpnua Kraft, mpwto Bewpnua Shannon, kwdikag Shannon, KwdLkag
Shannon-Fano, kwdwkag Huffmann. Kwéikomoinon og meptdarlov Bopufou, dpayua Fano,
Seutepo Bewpnua Shannon, amokdAun kot 610pBwon odalpdtwy, Kwdikag Hamming.
AAyeBpikr) kwbdlkomoinon, opadeg, media, SdaktvAlol, Slavuopatikol xwpot, modulo-p
aplOuntikn, modulo-k(x) aAyeBpa, kwdikeg opadag (Hamming, Hadamard, Golay), kukAtkol
KWOLKEG (Hamming, Golay, BCH), ouVeALKTIKOL KWOLKEG.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMOZ NAPAAOZHE | AlaAEEELS, TIPOYPOAUUOTLOTIKEG QOKIOELG.
lMpoowrto ue npoéowro, E§ amootdoewe
ekmaidevan KA.

XPHZH TEXNOAOMIQN | o  Xprion Stadavelwv kat SadpaoTikol Tivako oTLg
MAHPOMOPIAS KAI ENIKOINQNION SLaMEEeLC,

Xprion T.I.E. otn Albaokalia, otnv , , , ,
Epyactnplakn Eknaibsuon, oty Emikowwvia | ® Avdptnon &tdaktikol UALKOU (Stadaveleg,

M€ TOUG POouTNTES NAEKTPOVIKEG CNUELWOELG KOL OLOKIOELC) OTOV
LOTOTOTO TOU Hadruartoc.

OPrANQZzH AIAAZKAAIAZ , ‘DéPI'OC Epyaaiaq
Meplypdgovral  avaAuTikd o TPOmoG Ko APaUT'IPanTa Efauriv oU
uedodbot St6aokaliag.

AwaAé€els, Sepwvapia, Epyaotnpiakry Acknon, Adaokalia 13*3 =39 (prC
Acknan  [eSiou, MeAétn &  avaduon A'[Op.lKﬁ MEMIU] KoL 86 (prC

BiBAoypapiag, @povriatrplo, Mpaktikn , ,
(Tormo¥€tnan), KAwvikry Acknon, KaAAitexviko ET[O\UO'I’] QGKNOEWV
Epyaotripto, Aabpaotikn Sbaokalia,
EKTTOUOEUTIKEG ETILOKEWELS, EKmTOvnan UEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAiteyvikn Snutoupyia, K.Am.

Avaypapovtal oL WPEG UEAETNG TOU poLTNTH yla
kade padnatakn dpactnplotnta Kadws Kot ot
WPEG un kadobnyoUuEVNG UEAETNG CUUPWVA UE - - -
TG apx€G Tou ECTS Zuvolo Maenuatoq 125 WPEQ




AZIONOIHZIH OOITHTQON
Meptypaepn tne Stadikaociag aéloAdoynong

Mwaooa AéoAoynang, Médobot a&loAoynong,
Alauoppwtikn 1 Suunepaouatikn, Aokyuaoio
MoAdartAric  Emidoyrig, Epwrtrioels  Zuvtounc
Anavtnong, Epwrtrioeic Avamrtuéng Aokipiwv,
Enidvon [poBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopa, [lpogopikry E&€taon,
Anuoota Mapouciaon, Epyactnpiakn Epyacia,
KAwvikny  E&€taon  AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpoobloplouéva KpLTnipLa
a&loAdynong kat av kat tou ivat mpooBaoiua
QIO TOUG (POLTNTEG.

FAQZZA AZIONOTHZHZ: EAANVIKA
MEG®OAOZ A=ZIONOTHZHZ:

(1) Tehkny ypoamtn e€€taon Pe EPWTAMOTA OVATTTUENG
EMXEPNUATWY  ylo  €miAuon  mpPoBAnudtwy  Kal
0OKNOEWV.

(1) MpoalpETIK TTPOYPOUUATLOTIKY gpyacia

(w) Zelpég aoknoewv

Ta kpuipla aflohdoynong eival mpooBAclpa oToug
doLTtNTEG Ao TNV LoTooeAlSa Tou Habrpatog

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewoduevn BiBAoypapia :

BiBAio [59374208]: Elcaywyn otn Bswpia MAnpodopiwv, Kwdikwv kat Kpuntoypadiag, N.
AAe€avdpric, B. XpuaolkdmouAog, K. Natodkng

BiBAio [12401966]: Oswpia tng MAnpodopiag, David Luenberger

BiBAio [41957449]: 3TOIXEIA THX OEQPIAZ MAHPO®OPIAL, THOMAS M. COVER - JOY A.

THOMAS

-ZUVapn EMLOTNUOVIKA TTEPLOSLKA:

IEEE Transactions on Information Theory




MYEO17. Katavepnuéva Zuothpata

NEPIFPAMMA MAOGHMATOZz

FENIKA

2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ
EMIMEAO 2MOYAQN | NMPOMNTYXIAKO
KQAIKOZ MAOHMATOZ MYEO017 | EZEAMHNO 2ZMNOYAQN >=5

TITAOZ MAGHMATOZ | Kataveunuéva Juotrhpota
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ TTEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG QTTOVEOVTOL OE SLOKPLTA EBAOMAAIAIES
Uépn tou padnuarog m.x. AlaAe€elg, Epyaotnplakes AOKNOELS K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVAOEC ATTOVELLOVTAL EVIALX YLA TO OUVOAO TOU UATNUATOG MONAAEZ

avaypate ti¢ eBbouadiaie wpeg Stbaokadiog kot To aUVOAO TwV AIAAZKANIAZ

TUOTWTIKWY UOVASWV
Awalé€elc / Epyaotnplakég Aokioelc / Opovriotrpla 3 5
MpooVéate oeipéc av ypetaotel. H opyavwaon dtdaokadiag kat ot
OL6AKTIKEG HEBOSOL TTOU XPNOULOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | Eupabuvong

yevikoU urmoBadpou,

£L6tkov urtoBadpou, elbikevang

YEVIKWY YVWOEWY, avantuéng Seélotritwv

MPOAMNAITOYMENA MAGHMATA:

TAQIZA AIAAZKANIAS kat | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOI®MEPETAI 3E | NAI
®OITHTES ERASMUS
HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

MAOHZIAKA ANMOTEAEZMATA

Mabnolakd AroteAécpaTo
Meptypagovral ta Ladnolakd amoTeEAECUATA TOU UaTUOTOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KAl LKAVOTNTES
kataAAndou ennédou mou Ya AIOKTOOUV OL QPOLTNTEG UETA TNV EMLTUXT 0AOKAjpwon Tou padriuatog.
SuuBouleuteite to Mapdaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwy AmoteAsoudtwy yla kade éva kUkAo omoudwv aUupwva Ue to lMAaioto
Mpoagdvtwv tou Eupwnaikou Xwpou Avwtatng Ekmaibeuang
o [leptypapikoi Aeikteg Emumédwvy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoooviwy Awd Biou Mdadnong kat to lMapaptnuo B
o [lepiAnmtik6g O6Nyos ouyypaprc Madnolakwyv AoteAeoudtwy

Ta Katavepnuéva uothpota €ival UTTOAOYLOTIKA CUCTAMATA TIOU OITOTEAOUVTOAL OTO
aveApTNTOUG SLKTUWUEVOUG UTIOAOYLOTEG OL OTIOLOL ETULKOWVWVOUV HECW OVTOAAQYNG
MNVULATWY, Kal ol omoiot gudavilovtol oToug XPAOTEC TOUC WG €va EVIAIO OCUVEKTLKO
ovoTNUA. H HEAETN TWV KOTAVEUNUEVWY CUCTNUATWY OE 0LUTO TO HABnua eotlalel og Bépata
eTKOWVWViaG (KAAon amopakpuopévng SLadLkaoilag, TIOAUEKTIOUTY]), OTOV GUVTOVIOWO
HETAEY TWV HEPWV EVOC KATAVEUNUEVOU CUOTAUATOG (CUYXPOVIOUOG POAOYLWV, AOYLKA
POAOYLA, OAKA SLOTETAYUEVN TIOAUEKTIOUTTY), SLAVUCUOTIKA pOAOYLA, QLTLOKA SLATETAYUEVN
TIOAUEKTIOUTI, €KAoy apxnyol, apolpaio¢ amokAelopog, KaBoAlkr) Katdotaon,

KOoTavepnuévn 6€opeuaon), otV aglomLoTn EMKOWVwWVIia 08 OUASEC (ATOULKA TIOAUEKTIOUTIN,




ELKOVLKA] ouyypovia), otnv opototuttiia Sedopévwy, Ta TPWTOKOAA CUVEMELAG, KOL OTNV
avoxn og opaipata (onueia eAéyxou, nuepoAodyLa, avakaupn).
MeTa tnv emwtuyr oAokAnpwaon Tou pabnuartoc, ot poltntég Ba eival os Béon:

o No KOTOVOoOUV TIG BACIKEG apXEC Kal Ta OgpueAlwdn HOVTEAQ TWV KATAVEUNUEVWY
OUOTNUATWY, KoL TG peBodoug emiluong Baotkwy MpoBANUATWY CUVIOVIOUOU.

e Na katavooUv tnv emnibpacn Twv opaApdtwy otnv opBoTnNTa Kal aglomioTia Twv
KATAVEUNUEVWY CUOTNUATWY, Kol TIG LEBOSOUG E TIG OTIOLEC AUTEG UITOPOUV va
emutevxBouv.

e Na KAaTavooUV TIC PAOCLKEG APYXEC TNG OMOLOTUTILOG SESOUEVWVY KOl TA HOVTEAQ
OUVETIELAC TIOU TNV Xapaktnpilouv.

o No ulomolouv SLtadopeg LopPEG EMIKOLVWVIAC 0 OUASES, OTIWC OALKA SLOTETAYUEVN
KOl QULTLOKA SLOTETAYUEVN TIOAUEKTTOUTTH, Kal BAoLKA TPWTOKOAAQ ouudwviog Omwg
N Katavepnpévn S¢opevon.

Fevikég IKaVOTNTEG
AauBavovtag unoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTHOEL O MITUXLOUXOG (OMTWG UTEG QVaypapovTaL OTO
Mapaptnua AutAwuatog kat tapatidevial akoAoUdwc) oe mota / TOLEG A0 AUTEG ATTOCKOTEL TO Uadnua;.

Avainitnon, avaiuon kat cuvdean Sebopuévwy kat SxebLaouog kat Staxeiptan Epywv

TANPOPOPLWY, UE TN XPIION KAl TWV ANapaiTNTWY 2eBaou0G OTN SLOPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTN T
TexVoAoyLwv 2eBaoudg ato puatko neptBailov

lMpooapuoyn o€ VEEG KATAOTAOELS Entibelén kowwvikrig, emayyeAuatikic kat nOkr¢ umeuBuvotnTag
Angin anopdoewv Kat evalodnoliag o éuara @UAou

Autovoun epyacia A0KNGN KPLTLKAG KOl QUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTEPNG, SNIULOUPYLKIG KAl ETTAYWYLKIG OKEYNG
Epyaoia oc 6tedvég meptBtAdlov L.

Epyacia og biemiotnuoviko eptBaAlov AAeg...

Mapdywyn VEwV EPEUVNTIKWY LOEWV

o [lpoaywyn eAeUBepNG, SNULOUPYIKNG KOL ETTAYWYLKNAG OKEPYNG

e Avalntnon, avaAuon Kot cuvBecon SeS0UEVWY, TEXVIKWY Kal TTAnpodopLwy, UE TN
XPNOoN KoL TWV armapoitnTwy TEXVIKWY

Juvduaotikn avaiuon pebddwv yia emilvuon mpofAnuatwy

Avarmtuén alyoplBuLKNG okEYNC

Ikavotnta adaipeong otn povtedonoinon mpoBANUATWY

Autovoun epyacioa

NEPIEXOMENO MAGHMATO2

Elcaywynn  ota  kotaveunuéva  ouotiuata: Opydvwon, WBotnteg, Sladavela,
KALLOKWOLUOTNTA, BEUeALWSN LOVTEA KATAVEUNUEVWY CUCTNUATWY.

Emkowvwvia: Emikolvwvia amd onpeio oe onueio, amopakpuopévn kAnon diadikaciag,
TLOAUEKTIOUTTH.

JUVTOVLOUOG: JUYXPOVLOUOG POAOYLWY, ALTLOTNTA, AOYLKA KOl SLOVUCHATIKA poAdyla, oAlkd
SlOTETOYUEVN TIOAUEKTIOUTIH, OUTIOKGA OloTeETayHéVn TIOAUEKTIOUT, €KAoy opxnyou,
apolBalog amokAeLoPOG, KaBoALKA Katdotaon.

A&LoTIoTN eTIKOWVWVia o€ opaSeg: AELOTILOTN TIOAUEKTTOUTIN, ATOLLLKI) TTOAUEKTTOUTTY], ELKOVLKN
ouyyxpovia, kKatavepnuévn S€cpeuan.

MPpwTOKOAAQ CUVEMELOC KOL OMOLOTUTIIO: AUOCTNPr) OUVETELD, YPAUULKOTOLNOLUOTNTA,
OELPLOKN OUVETELA, TIPWTOKOAAQ TOTIKNG KOl QTOUAKPUCHEVNG eyypadng, HULoBWOoEL,
EVEPYOG OUOLOTUTILA, TIPWTOKOAAQ OpoLloTUTILOG e BAon TNV amoapTia.




Avoyn o obaApata: AMOUOKPUOUEVEG KANOELS SladLlkaolwy UTO TNV MOPOoUCia aoToXLWY,
Snuloupyla onuelwv eAéyyou, TAPNON NUEPOAOYIiOU pUNVUpATWY, avakaudn.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHZH

TPONOZ NAPAAOZHZ
lMpoowrto ue npoéowrno, E§ amootdoews
eknaidevon KA.

EBSopadiaieg Slalé€elg otnv taén

XPHZH TEXNOAOIIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Eknaibeuon, atnv Emikowwvia
LE TOUG QOLTNTEC

e  Xpnon Stadavelwy oTig SLaAEEELG.

e Xpnon gpyactnplakol e€omAlopol (rpoowrtikol
H/Y ouvbebdepévol oe 6ikTuo) yLa TNV avamtuén kot
TOV EAEYXO KATAVEUNUEVOU AOYLOULKOU.

e Jyuvtnpnon wotobeoiag pabnuoatog pe
EBSopadiaio HuepoAoylo, AvaKoVWOELS Kal
ntapoyn Stdaktikol UALkoU (Sladaveleg kot
OLOOKTIKEG ONUELWOELG).

e Avaptnon BaBuoloylwv HECW TNG NAEKTPOVLKAG
mAatdoppag Staxeiplong podnuatwy tou MN.l.

e Aflomoinon nAekTpovikou Taxudpopeiou yla
TIANPEOTEPN ETKOVWVIA HE TOUG dOLTNTEC.

OPTANQZzH AIAAZKAAIAZ

Meplypdpovtal avaAuTikd o TPOmog Kot
uédobot Stbaockaliag.
Aadééelg, Seuwvapla, Epyaotnpiakry Aoknon,
Aoknan  [lediou, MeAétn & avdaduon
BiBAwoypagpiag, @povriatipto, Mpaktikn
(TortoOetnaon), KAwiwkn Acknon, KaAAitexviko
Epyaotripto, Aabpaotikn Sbaokalia,
EKTTQUOEUTIKEG ETILOKEWELS, EKITOVNan UEAETNG
(project), Suyypan epyaciac / epyaoiwv,
KaAAtteyvikn Snutoupyia, K.Am.

Avaypapovtal oL WPeG UEAETNG TOU QoLTNTH yla
kade padnaotakn dpactnplotnta kKadwe Kat ot
WPEG UN KadobNyoUUEVNG UEAETNG CUUPWVA UE
TL§ apxeG tou ECTS

, doprog Epyaociag
Vi 7
paotnpLoTnTa Efopurivou
AdaokaAia 13*3 =39 wpeg
Epyaotnplakég aoKNOELG 13*3 =39 wpeg
‘Qpeg MeAétng 47 wpeg
Z0voAo MaBnipatog 125 wpeg

AZIOAOTHZH ®OITHTQN
Meptypapn tne Stadikaciac aéloAdynong

Mwooa AéoAoynang, Médobdot aéloAoynong,
Alauop@wtiky 1 SUUMEPAOUATIKY, AoKkiuaoia
MoAdartAri¢  Emidoyrig, Epwrtrioels  Zuvtoung
Anavtnong, Epwtrioeis Avamtuéng Aokipiwv,
Entidvon  lpoBAnudatwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikri E&Etaon,
Anuoota Mapouoiaon, Epyaoctnpiakn Epyaocia,
KAwvikry  Eé€taon  AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avagépovtal pnta mpoobloplopEva KpLTHpLa
aéloAdynong kat eav kat tou eivat npoaBaoctua
Q70 TOUG (POLTNTES.

FAQZIA AZIOANOTHEHE: EANAnVIKA

MEG®OAOZ A=ZIOANOTHZHZ:

(1) Tehkny ypamtn €€€Taon PE EPWTAUOTA OVATTUENG
ETUXEPNUATWY  ylo  emiluon  TPoBANUATWY Ko
OOKNOEWV.

(1) Epyaotnplakég aoknoslg kat Mpodopikr E€Etaon
TWV $OLTNTWV OE QUTEC.

H akpBng Stadikaoio aloAoynong meplypadetal otnv
LotoBeoia Tou padnuaroc.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvouevn BiBAoypapia :




BiBAio [13777]: Kataveunuéva uotnpato: Apxec kat Yrodeilypata, Andrew S. Tanenbaum,
Maarten van Steen, Ek66oelg KAelbdplBuog, 2005, 1n'Ekdoon

BiBAio [12533080]: Katavepnuéva Zuotiuota Me JAVA, I. K. KABOYPAS, I. Z. MHAHZ, A. A.
POYKOYNAKH, T. B. ZYAQMENOZ, Ek660elg KAelbaplOuocg, 2011, 3" 'Ekdoaon

BiBAio: Distributed Systems: Concepts and Design, George Coulouris, Jean Dollimore, Tim
Kindberg, Gordon Blair, Addison Wesley, 2011, 5th Edition

BiBAio: Distributed Systems, Sape Mullender, editor, ACM Press / Addison-Wesley, 1993, 2nd
Edition

-Zuvapn EMLOTNUOVIKA TTEPLOSLKA:
e |EEE Transactions on Parallel and Distributed Systems.
e ACM Journal of Parallel and Distributed Computing.




MYE018. KukAwporta VLSI

NEPIFPAMMA MA@HMATOS
FENIKA
IXOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MAHPO®OPIKHZ
ENIMEAO ZNOYAQN | NMPONTYXIAKO
KQAIKOZ MAGHMATOZ MYEO018 | EZAMHNO ZNOYAQN >6
TITAOZ MAGHMATOZ | KukAwpata VLSI
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
OE TIEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG ATTOVEOVTOL OE SLOKPLTA EBAOMAAIAIES
Uépn tou padnuarog m.y. AlaAéeic, Epyaotnplakéc AGKAoELC K.ATT. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC ATTOVELOVTAL EVIALX YLA TO CUVOAO TOU UaTNUATOG MONAAEZ
avaypate Ti¢ eBbouadiaiec wpeg Stbaokading koL To aUVoOAo Twv AIAAZKANIAZ
TULOTWTIKWVY LoVaSwV
Awadé€elg / Epyaotnplakeg Aoknoelg / Opovtiotrpla 5(3,2,0) 5
MpocVéate oeipéc av ypetaotel. H opyavwaon Sdtdaokadiag kat ot
OL6aKTIKEG UEBOSOL TTOU XPNOULOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).
TYNOZ MAGHMATOZ | Eupabuvong
yevikoU uroBadpou,
£L61kov urtoBadpou, elbikevang
YEVIKWV YVwoewv, avantuéng Seélotntwv
NPOANMAITOYMENA MAGHMATA: | OXI
FTAQXZA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA NPOXZ®MEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://www.cs.uoi.gr/~tsiatouhas/MYEQ18-VLSI|.htm
MAGOHMATOZ (URL)
MAOHZIAKA ANOTEAEZMATA

Ma6nolakda AntoteAéoparta

Meptypapovtal ta padnoLakd AmoTeAEouaTa Tou LodNUATOG Ol CUYKEKPLUUEVEG YVWOELS, SEELOTNTEG KAl LKAVOTNTES
kataAAriAou emuneSou mou Ya atoKTHOOUVY 0L POLTNTEC UETA TNV ETLTUXT 0AOKANPWON TOU UadiuaTog.

SupuBouleuteite to Mapaptnua A

o [leptypaupri Tou Emutédou twv Madnalakwv AnoteAeouatwy yla kade Eva kUkAo omoubdwv auupwva ue to MAaicto

Mpoodvtwy tou EupwriaikoU Xwpou Avwtatng Ekraidevong

o [leptypapikoi Acikteg EmutéSwy 6, 7 & 8 tou Evpwrniaikou MAatoiou Mpoooviwy A Biov Madnaonc kat to lMapaptnua B

o [lepiAnmtikog O8nyog cuyypapric Madnotakwyv AmoteAeoudtwy

To HABNUO €XEL WG OTOXO VA €LOAYEL TOUG POLTNTEG OTIC APXEC OavAaAuong, ocuvBeongc,

oxeblaong kal mpocopoiwong KUKAwUatwy VLSI.

MeTtd tnv emwtuyn oAokAnpwaon Tou pabniuartocg, ot poltntég Ba eival os Béon:

o Na KOTAVOOUV VOVOUETPLKES TEXVOAOYLEG KATAOKEUNG OAOKANPWHUEVWV KUKAWUATWV.
e Na Katovoouv Tn Asttoupyia AOYIKWY KUKAWUATWY OTo eninedo twv Tpaviiotop.

e Na avalUouv amAd kat cUvBeta Pndlakd KUKAwUATA.

e Noa cuvBétouv PndLakd KukAwuata oto eninedo Twv tpaviiotop.

o Na emAvouy poPAnpata enbocewy o€ VLS| KukAwpata.

e Na oxedlalouv Kal va mpocopolwvouy VLS KUKAWUATA, VoL EKTEAOUV UETPNOELG TWV
XOPAKTNPLOTIKWY TOUG KAl Vo emaAnBglouv Tig embO0ELG TOUG.

Fevikég IKavOTNTEG



http://www.cs.uoi.gr/~tsiatouhas/MYE018-VLSI.htm

AauBavovtag Unmoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTHOEL O MITUXLOUXOG (OMTWG QUTEG QVaypaPOVTaL OTO
Mapdaptnua AutAwuarog kat mapatidevrat akodovdwe) o€ moLa / TOLEG A6 AUTEG AITOOKOTEL TO puadnua;.

Avalnitnon, avaAuan kat cuv9ean eSouévwy kat
TIANPOWOPLWY, LE TN XPHON KAL TWV aITapAiTNTWY
TexVOAoyLwV

lMpooapuoyn o€ VEEG KATAOTAOELS

AfYn anopdaoswv

Autdvoun epyacia

Ouadikn epyacia

Epyaoia oe Stedveg meptBaAlov

Epyaocia oe biemiotnuoviko neptBaAlov
Mapdywyrn VEwV EPEVVNTIKWY LOEWV

Sxeblaouog kat Stayeiptan Epywv

2eBaouoG aTn SLaPOPETIKOTNTA KAt OTNV TTOAUTIOALTIOUIKOTNTA
2eBaoudg ato puatko neptBailov

Entibelén kowwvikrig, emayyeAuatikic kat nUKrG umeuBuvotnTog
Kot evatodnoiac o Yéuata puAou

A0KNON KPLTLKIG KAl AUTOKPLTIKIG

Mpoaywyn tn¢ eAeUTepng, SNULOUPYLKIG KAl EMAYWYLKIG OKEYNG

e [lpoaywyr eAeUBePNG, SNULOUPYLKNG KoL ETTAYWYLKNG OKEYNC.

e Avalntnon, avaAluon Kot cuvBecon SeS0UEVWY, TEXVIKWY Kal TTAnpodopLwy, UE TN

XPNOoN KAl TWV armapaiTtnTwy TEXVIKWV/TEXVOAOYLWV.

e [lpooaployr O€ VEEC KATAOTAOELG.

e AvAAuon TWV QTIOLTACEWV yLa TNV €TUAUGCN €VOG TTPOBANUATOG.

o |kavotnTa adaLPETIKAG TIPOCEYYLONG KOBWE Kal povtelomoinong mpoBAnUATwy.

e Suvbuaotikn aflomoinon HeEBOSwWV yla TN CUVOEC KUKAWUATWY LE BEATIWUEVEG

embO0ELC.
e Autovoun gpyaocia.

e Opoadikn epyaocia.

NEPIEXOMENO MAGHMATO2

Oewpia MOS tpaviiotop. H CMOS texvoloyla KATOOKEUNG OAOKANPWUEVWY KUKAWUATWV.

Ermuokénnon kataokeung CMOS kukAwpdtwv. H CMOS cuvduaotikr) Aoyikr oxediaong,

oUVBOeTeg TTUAEG Kot CMOS AOYLKEG OLKOYEVELEG (oTaTLKN, Suvapikr, Domino, CVSL, tpaviiotop

SLéAevuonc). AkoAoUBLOKA KUKAWHATO. XOPAKTNPLOMOG KUKAWUATWY KAl EKTLUNon anodoonc.

NAOYLKOG GOPTOC. ALOCUVEETCELG, XPOVIOLOL, KATavAaAwaon LoxUog. TexVIKEG Stavoung poloylol

kalt tpododooiag. Ixedloon umoouoTNUATWY (0BPOLOTEC, UETPNTEG, TOANATANCLAOTEC,

UVAUEC, K.T.A.). TormoBétnon kat Staclvdeon. Xwpotafikn didtan. MpoypappaTilOUEVES

povadeg - FPGA. Opydavwon pvnuwv. Apxeg eAéyxou opbng Aettoupyiag VLS| KUKAWHATWV.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHzZH

TPOMOZ NAPAAOzHZ
lMpoowrto ue mpoowro, E§ amootdoews
eknaidevon KA.

Mpoowro pe npdéowrno: ESopadlaieg Stahételg otnv

taén, Epyaotnplokr kaBodnynon, Epyaoieg

XPHZH TEXNOAOTIQN

ANAHPO®OPIAZ KAI ENIKOINQNIQN
Xprjon T.I.E. otn Albaokalia, otnv
Epyaotnplakn Eknaibevon, otnv Entikotvwvia
UE TOUG POLTNTES

Xprion  Swadavewwv  oe  umoloylot Kol
SLadpaoTikoL Tivaka oTig SLaAEEELG.

Xprion oto epyaoctrplo gpyaieiwv oxedlaong kat
TIPOCOUOIWONG KUKAWUATWY O€ UTTOAOYLOTH).
Xpion oTo epyaoctiplo  €€opTNUATWY Kol
KUKAWUOTIKWY  oTolxelwv yla tnv ulomoinon
KUKAWUATWY KaBW¢ Kal opyavwv (YEVVATPLEG
onuatoc, tpododoTIKA TIOAUETPQ,
naApoypadoug) yla Tt UETPNON Twv
XOPOKTNPLOTLKWY TOUG.

Juvtpnon oeAidag tou pabAupatog oto ecourse.
AvakoWWwoeLlg, eyypadég kot mopox SL8aKTIkou




UALKOU (Sladaveleg, epyaoctnplakd Bondnuata Kot
SIS AKTIKEG ONUELWOELG).

e Juvtnpnon otooeAidag pabnuatog. AVaKowwoeLg
Kot moapoxn Otdaktikol UAWKoU (Slodaveleg,
gepyaoctnplokd  Bondnuata kot SLOOKTLKEG
ONUELWOELC).
e Aflomoinon tou NAekTpovikoU TaxuSpoueiou yla tn
BeAtiwon tng emkovwviag pe Toug GoLTnTEC.
OPrANQzH AIAAZKAAIAZ , ®doptog Epyaciog
Meplypagovtar  avoAuTikd 0 TPONoG Kol Apaotnplotnta .
£9060L Stéaokalio Efaunvou
e e, . ABooKaN 13*3=39
AaAé€elg, Seutvapla, Epyaotnplakr Acknon, LOOLOKOALO = WPEG
Aoknan I?sélou, MeAs'rr]l & avo'(/\um? Epyaorr']pta 11*2 =22 (prC
BiBAoypapiag, @povriotrplo, Mpaktikn " "
(Toro¥étnon), KAwwri Aoknon, KaAAweyviko Epyaoteg 8 wpeg
Epyactriplo,  Awbpaotiky  Sibaokadia, | | MeAETn & AvaAuon 56 wpeg
EKTTQULOEUTIKEG ETILOKEWELS, EKTTOVNGN UEAETNG ,
(project), Zuyypan epyaciac / epyaociwy, BLB}\LOVpOLd)LO(C
KaAAiteyvikn Snutoupyia, K.Am.
Avaypapovtal oL WPeG UEAETNG TOU QoLTNTH yla
kade padnotakn dpactnplotnta Kadws Kot ot
WPEG Un kadodnyoUUEVNG UEAETNG CUUPWVA UE - ; -
nic apyéc tow ECTS 2uvodo Madnuarog 125 wpseg

AZIONOMHZIH ®OITHTQN
Meptypapn tng Stadikaociag aéloAdoynong

MNwaooa AéoAoynang, Médobdot aéloAdynong,
Alauopewtikn 1 Suunepacuartikl, Aokyuaoio
MoAdartAric  Emidoyrig, Epwtrioeils  Zovtoung
Anavtnong, Epwrtrioec Avamrtuéng Aokiuiwv,
Eniduan MpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikri E&Etaon,
Anuoota Mapouoiaon, Epyaoctnplakn Epyaocia,
KAwvikry  E€taon  AodevoUg,  KaAAttexvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpoobloplouEva KpLTHpLa
aloAdynong kat eav kat tou eivat npooBaoiua
Q70 TOUG (POLTNTES.

FAQ33A AZIOAOTHZHZ: EAAnvIKA

MEO®OAOZ A=ZIOANOTHZHZ:

() Tehwkn ypamt) eétaon mou mepAauBavel tnv
eniAuon TPOPANUATWY KOl QOKNCEWV. Ta ypamtd
afloloyouvtal Baon tng opBOTNTAC KAl TNG TANPOTNTAG
TWV amavtnoswv (80%).

(W) Epyaotnplakéc OOKAOCEL HE OVTIKEIMEVO TN
oxeblaon kal mpocopoiwon KukKAwpdatwy. Ot poltnTtég
afloloyouvtal os KABe gpyaotnpLOKr Aoknon Kabwg
Kalt Me Ttnv €€€taon oxeSloOTIKOU project oTO
epyaotnplo (20%).

(w) Epyaoieg emiluong aokAoewY KOTA TN SLAPKELD TOU
efaunvou, oL omoieg afloloyolvtal Pdon NG
0pBOTNTAG KAl TNG MANPOTNTAS TWV amavtnoswv (bonus
péxpl 10% emi tou Pabuol ot MePIMTWON EMTUXOUG
a&loAdynong ota L & w).

H akpBng Stadikacio afloAoynong meplypddetal otnv
LotoBecia Tou pabnuarog.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAloypapia :

BiBAio [9779]: 2xebiaon OAokAnpwpévwy KukAwpatwyv CMOS VLSI, Weste Neil, Harris David,
Anuntplog ouvtpng, K. Nekpeotln, A. MAMNAIQTHPIOY & ZIA I.K.E., 2011.

BiBAio [18548832]: ANAAYIH KAl IXEAIAZH WHOIAKQN OAOKAHPOMENQN KYKAQMATQN
CMOQS, Sung-Mo Kang and Yusuf Leblebici, Ek8.: T{loAa, 2007.

BiBAio [13944]: WHDIAKA OANOKAHPQOMENA KYKAQMATA, Jan M. Rabaey, A. Chandrakasan,

B. Nikolic, EkS.: KAeldaptBuog, 2006.

-2UVapn EMLOTNUOVIKA TTEPLOSLKA:




Transactions on VLSI Circuits and Systems (TVLSI), IEEE.
Integration the VLSI Journal, Elsevier

Transactions on Circuits and Systems | & Il (TCAS), IEEE.
Journal of Solid-State Circuits (JSSC), IEEE.




MYE020. Metadpaotég I

NEPIFPAMMA MAGHMATOZ
FENIKA
IXOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MAHPO®OPIKHZ
ENIMEAO ZNOYAQN | NMPONTYXIAKO
KQAIKOZ MAGHMATOZ MYEO020 | EZAMHNO ZNOYAQN >5
TITAOZ MAGHMATOZ | Metadpaotég Il
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
OE TIEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG ATTOVEOVTOL OE SLOKPLTA EBAOMAAIAIES
Uépn tou padnuarog m.y. AlaAéeic, Epyaotnplakéc AGKAoELC K.ATT. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC ATTOVELOVTAL EVIALX YLA TO OUVOAO TOU UaTNUaTOG MONAAEZ
avaypate Ti¢ eBbouadiaiec wpeg Stbaokading koL To aUVoOAo Twv AIAAZKANIAZ
TULOTWTIKWVY LoVaSwV
Awadé€elg / Epyaotnplakeg Aoknoelg / Opovtiotrpla 3/2/0 5
MpooVéate oeipéc av ypetaotel. H opyavwaon dtdaokadiag kat ot
OL6aKTIKEG UEBOSOL TTOU XPNOULOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).
TYNOZ MAGHMATOZ | Eupabuvong
yevikoU uroBadpou,
£L61kov urtoBadpou, elbikevang
YEVIKWV YVwoewv, avantuéng Seélotntwv
NPOANMAITOYMENA MAGHMATA: | OXI
FTAQXZA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA NPOXZ®MEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://ecourse.uoi.gr/enrol/index.php?id=1636
MAGOHMATOZ (URL)

MAOGHZIAKA ANOTEAEZMATA

Mabnolakd AroteAécpaTo
Meptypagovral ta Ladnolakd amoTeEAECUATA TOU UaFUOTOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KA LKAVOTNTES
kataAArdou ennédou mou Ya AIOKTIOOUV OL POLTNTEG UETA TNV EMULTUXT) OAOKANPWON TOU UadrUaTog.
SuuBouleuteite to Mapdaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwy AmoteAsoudtwy yla kade éva kUkAo ommoudwv aUupwva Ue to lMAaioto
Mpoadvtwv tou Eupwmnaikou Xwpou Avwtatng Ekmaibeuang
o [leptypapikoi Aeikteg Emumédwy 6, 7 & 8 tou Eupwrnaikou MAatoiou Mpoooviwy Aid Biou Madnang kat to MNapaptnuo B
o [lepiAnmtik6g O6nyos ouyypaprc Madnolakwyv AoteAeoudtwy

2TOX0G TOU HaBRUATOC Elval va. CUUTTANPWOEL TLG YVWOELG TTIOU OIMOKTOUV oL POoLTNTEG TNV
Bewpla ™ avantuéng Twv petadpaoTwy MopoucLalovtog MEPLOCOTEPO MPOXWPNHUEVA
Kol e€eldikeupéva Ogpata. Ot poltnTEC mapadidouv pLa AmaLTtnTIKA EpyOaia N ool Toug
ETUTPETEL VA ATIOKTOOUV TIEPLOCOTEPO OAOKANPWHEVEG YVWOELG Kol SEELOTNTEG OTNV
avamntuén HeTadpaoTwy.
Erdiwén tou padrpartoc sivat ot GpottnTEG META TO TEAOC TOU e€apuivou va elval og Oon
va

e avTAapBavovtal mpoxwpnUEVEC EVVOLEG TNG Bewplog Twv LeTAPPACTWY

e  YpnoLuormoloouV epyaleia avantuéng yAwoowv MPoypaUaTIoHoU Lo va

VAoTtoL ooV pia YAWCCO TIPOYPAUUATIONOU
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e oxeblalouv, CUVTAOCOOUV TNV YPAUUATLKA KOL VO UAOTIOLOUV évav LETadpaoTh yLa
ULOL AVTIKELPLEVOOTPA G YAWCGOA TIPOYPAULATIOUOU

e va uhomoloUv oAUTAoKkeg Sopeg Sedopévwy Omwe AloTeg, Tivakeg 1 eyypadEg

o edhapuolouv BEATIOTOMOLNTIKOUE LETACKNUOTIOMOUE OTOV KWELKA, TOCO o€
eninedo yAwooog MPoypoUUATIONOU, 000 Kol o€ eTNeS0 eVOLAUECOU KoL TEALKOU
KWK

e va epapuolouv HeTaoXNUATIOROUC tapalnAonoinong Kwdika, tooo ot eninedo
YAWOOOG TPOYPALUATIONOU, 0G0 Kal o€ eTinedo TeALkoU KwSIKaA

e vO TapAyouV TEALKO KWOLKA YLOL EUTIOPLKOUG ETIEEEPYOOTEC

e guPBabivouv elkoAa meplocoTepo oTo Tedio av to embuunoouv

Fevikég IkavoTnTeg
NauBavovtag unon TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QUTOKTHOEL O MTUXLOUXOG (OlTWE QUTEG avVaypa@ovVTaL OTO
Mapaptnua AutAwuatog kat tapatidevial akoAdovdws) ae mola / TOLEG QTO AUTEG ATTOTKOTIEL TO Uadnua;.

Avalnitnon, avaiuon kat cuviean Sebouévwy Kat SXedLaoUOS KaL Slaxeiptan Epywv

TANPOPOPLWY, UE TN XPIION KAl TWV ANApaiTNTWY 2eBaou0G 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTN T
TexVOAoyLwv 3eBaoudg ato puatko neptBaiiov

lMpocaployr O€ VEEG KATATTAOELG Entibeién kotvwvikng, emayyeAuatikig kat ndikn¢ umevduvotntag
AnYn amopacswv Kot evatodnoiag o Yéuara puAou

Autovoun epyaacia A0OKNGN KPLTIKIG KAl UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTEPNG, SNULOUPYLKIG KAl ETTAYWYLKIG OKEYNG
Epyaocia oc 6iedvég neptBiAlov L

Epyaoia oe Stemotnuoviko neptBaAlov AMeg...

Mapdywyn VEwv EPEUVNTIKWV LBEWY v,

e Avalntnon, avaAucn kot cUvBeon S60UEVWV LE TN XPHON TWV anapaitnTwy
TEXVOAOYLWV

e [lpoaywyn Tng eAeVBepnC, SNULOUPYLKAG KOl EMOYWYLKNCS OKEPNC

e Anoktnon 6g€loTATWY KOl EUTELPLWY OTNV KATAOKEUT AOYLOULKOU

o Efowkelwon pe t Xprion TeEXVOAOYLWV OVAAUGNC KOL AUTOLOTNG TIOPAYWYNG
KwSLKa

e EuPBdbuvon otig eowTePLKEG AetToupyieg eVOG UTIOAOYLOTIKOU CUCTAUOTOG
Avamntuén alyoplBuLKng okeYng

e Beltiwon Lkavotntog opadikn epyacia Kol cuvepyaaoiag oTnv avantuén Kwdika

e BeAtiwon tng tkavotntog eeldikevong oe BEpata oxediaong KoL avAamTuéng
AoyLlopikoU

NEPIEXOMENO MAGHMATO2

AEKTIKA KOl OUVTQKTIKA avaAucn Ue Tn XpNon €pYOaAsiwv: avamtuén AekTkWv Kol
OUVTOKTLIKWV avaAuTwy Pe Bdon ta epyaleia lex, bison kat antlr, 6nwg kat pe BLRAL0ONRKeG
TNnGjava

Mpoywpnuéva BEuata ypaUUATIKWY: ypaupatikee LL(1), oluvola First-Follow, mivakog
avixveuonc, YPOULOTIKEG LLE KATNYyOopHUaTA

MNpoywpnuéva Béuata uvAomoinong Souwv Sedopévwy: Tivakeg, ouvoedepéveg ALOTEC,
EYYPAdES.

Yxeblaon Kkal vAomoinon YAwooag avTKELLEVOOTPpadoUG TPOYPAUUATIONOU: KAAOELG,
OVTLKEIMEVA, KANPOVOULKOTNTA, TIOAUOPDLOUOG, OTATIKN KAl SuVauLKy cUvdean
Mponyuéva Bépata BeAtiotonoinong Kwdika: BEATIOTOMOLNTIKOL LETOOXNUATIOUOL O
emninedo yAwooag Mpoypapatiopol, eVOLAUECOU KWELKA, TEALKOU KWK




Texvikéc petadpaong yio  mopdAAnAec unyavég: avaluon e€aptnong &edopévwy,
HETaoXNUaTIopol, dwAlacpévol Bpdyot

OL €pyaoTnPLlOKEG OOKNOELG TEPAAUPAVOUV TNV KOTOOKEUN €VOC WETADPAOTH HLKPNG
YAWGOOWG QVTIKELUEVOOTPAdOUC TIPOYPAUUATIONOU N omola umootnpilel ouvOeteg SouEG
dedopévwy. H avamtuén tou petadpoaotr yivetal Pacllopevol o KAMOlA ATO TA
TIEPLOCOTEPO  XPNOLUOTIOLOUUEVA  EPYOAEID  QUTOUOTOTOLNUEVNG aVATTUENG  KWALKA
LETADPACTWV.

AIAAKTIKEZ kat MAOHZIAKEZ MEGOAOI - AZIOAOTHzZH

TPOMOZ NAPAAOZHZ | AlaAEEeLg, HPOVTLOTHPLO, EQPYAOTNPLOKEG OLOKIOELG.
Mpdowro ue npéowrno, E§ amootacewg
ekmaidevan KA.

XPHZH TEXNOAOTFIQN | o  Xprion Stadavelwy Kot S1adpaotikol ivaka oTLg

AAHPO®OPIAZ KAI ENIKOINQNIQN SlaAé€eLc.
Xprion T.[.E. otn Atbaockadia, otnv
Epyaotnpiakn Eknaibeuon, otnv Emikowwvia
LLE TOUG (POLTNTES

OPrANQZzH AIAAZKAAIAZ , ®doptog Epyaciog
Meplypagovtar  avoAuTikd 0 TPONoG Kol Apaotnplotnta Efa AVOU
uedodbol bt6aokaliag. - (ol -
AtaAééetg, Seuwvapla, Epyaotnpiakri Acknon, Adaokalia 13*3 =39 WPEQ
Aoknan [lediou, MeAétn & avaduon HPOVPQIJ.HQT- AGKI’]GI’] 20 (bPEC
BiBAoypapiag, @povriatrplo, Mpaktikn " ;
(Tormo9étnon), KAwikri Acknon, KaAAtexviko Mehetn 46 wpeg

Epyaotripto, Awabpaotikn Sbaokalia,
EKTTQUOEUTIKEG ETILOKEWELS, EKITOVNGN UEAETNG
(project), Zuyypan epyaciac / epyaoiwy,
KaAAtteyvikn Snutoupyia, K.Am.

Avaypapovtal oL WPeG UEAETNG TOU poLTNTh yla - - -
kade padnotakn SpactnplotnTa Kadws Kot ot Zuvolo MaBnpatog 105 wpeg
WPEG un kadobnyoUUEVNG UEAETNG CUUPWVA UE
TL§ apxeG tou ECTS

AZIONOTHZH ®OITHTQN | TAQIZA AZIOAOMHIHZ: EAANVIKA
Meptypapn tne Stadikaciac aéloAdynong

Mwaooa AéoAoynang, Médobot aéloAdynong, MEGOAOZ AZIOAOTHZHZ:
Alapoppwtikry 1 Suunmepaocuatikn, Aokiuaoia
MoAdartAri¢  Emidoyrig, Epwrtrioels  Zuvtoung
Anavtnong, Epwrtrioelc Avamrtuéng Aokiuiwv,
Entiduon  [lpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikry E&taon, (LL) EpyaotanaKéq (IOKI"]OF.LC.
Anuoota Mapouoiaon, Epyaoctnpiakn Epyaocia,
KAwvikry  Eé€taon  AodevoUg,  KaAAttexviki
Epunveia, AAAn / AAdeg

(1) Tehwn yparmtn e¢€taon

Avagépovtal pnta mpoobloplopEva KpLTHpLa
aéloAdynong kat eav kat tou eivat npoaBactua
Q70 TOUG (POLTNTES.

ZYNIZTQMENH-BIBAIOTPADIA

-lMpotewouevn BiBAoypapia :

BiBAio [45346]: MetayAwttioteg, Mamaonupou NikoAaog 2., kopdalakng EppovounA .
BiBAio [12713790]: MetayAwttiotég, Alfred V. Aho, Monica S. Lam, Ravi Sethi, Jeffrey D.
Ullman

BiBAio [77108866]: IXEAIATIH KAl KATAZKEYH METATAQTTIZTQN, Keith D. Cooper, Linda
Torczon

-ZUvap EMLOTNUOVIKA TTEPLOSLKA:

ACM Transactions on Programming Languages and Systems (TOPLAS)




MYE023. MapdAAnAa Zuothipata Kot MpoypopLaTLoHOG

NEPITPAMMA MAOHMATOZz

FENIKA
IXOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MTAHPO®OPIKHZ
ENIMEAO 2NOYAQN | NMPONTYXIAKO
KQAIKOZ MAGHMATOZ MYEO023 | EZAMHNO zZNOYAQN >6
TITAOZ MAGHMATOZ | NapdAAnAa Zuotrpata Kot MpoypoppaTiopog
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVAOEG ATTOVEOVTAL OE SLOKPLTA EBAOMAAIAIES
Uépn Tou padnuartog m.y. AlaAéEsic, Epyaotnplakéc AGKAoELC K.ATT. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC QITOVEUOVTAL EVIALN YL TO CUVOAO TOU UaINUATOG AIAASKANIAS MONAAEZ

avaypate Ti¢ eBdouadiaie wpeg Stéaokadiog koL To aUVoAo Twv
TUOTWTIKWVY LoVaSwV

Alalé€elc / Epyaotnplakég AGKNOELG 5 5

MpooV¥éate oelpéc av xpetaotel. H opyavwon Sdtdaokadiag kat ot

OLOAKTIKEC UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTAL AVUAUTIKA
oto (6).

TYNOX MAGHMATOZ | Eppdabuvong

yevikoU uroBadpou,

£L8tkov urtoBadpou, elbikevong

VEVIKWV YVWOoEewV, avantuéng Seélotntwv

MPOAMNAITOYMENA MAGHMATA: | -
FTAQZIA AIAAZKAANIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA NMPOZ®MEPETAI ZE | NAI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.cse.uoi.gr/course/parallel-systems-and-
MAGHMATOZ (URL) | programming/?lang=el

MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AloteAécpaTo
Meptypdpovral Ta LadnoLaka amoTeEAECUATA TOU UoTUATOC OL CUYKEKPLUEVEG YVWUOELS, SEELOTNTEG KA LKAVOTNTES
kataAAndou ennéSou mou Ja AIOKTOOUV OL QPOLTNTEG UETA TNV EMLTUX 0AOKApwon Tou padriuatog.
SuuBouleuteite to Mapdptnua A
o [leptypapri tou Emunédou twv Madnaotakwv AnoteAeoudtwy yla kade Eva kUkAo omoubwv ouupwva ue to lMAaioto
Mpoodvtwy tou Eupwriaikou Xwpou Avwtatng Exkrtaidevong
o [leptypagpikoi Acikteg Emuneédwy 6, 7 & 8 tou Eupwmnaikou lMAatoiou Mpoadviwv Awd Biou Madnaong kat to Mapaptnuo B
o [lepiAnmtikog O6nyog cuyypapric Madnaotakwyv AmoteAeoudtwy

Ixebov OAa Ta UTOAOYLOTIKA cuoTApata elval TAéov MOopAAAnAa, €xovtag TOAAATTAOUG
EMEEEPYAOTEC I TTUPHVEG, OL OTIOLOL UITOPOUV VA EPYAOTOUV TAUTOXPOVLIOHEVA VLA TNV ETHAUCN
€vog mpoPANnuatog. To padnua autd amoteAel plo €l0aywyr OTtnV opyavwaon Kol Tn
Aewtoupyla Twv TOPAAANAWY UTIOAOYLOTWY KOL OTLG OPXLTEKTOVLKEG TOUG Katnyopies. O
pUNxavikog Ba mpenel va yvwpilel ta mpoPAnuata mou gudavidovral kat TG AUCEL TTou
propet va Swoel, kabwg kat va Juyilel Ta TAEOVEKTI LATA KOL T LELOVEKTH LOTO TWV TEXVIKWY
TIou eUmMA£KovTaL. EmumAéov, S16A0KeTal 0 TMAPAAANAOG TIPOYPOAUOTIOUOC TTOU OMOTEAEL
ONUEPO TAPAITNTO TTPOCOV. EKTOC amod TIG YeVIKEG YWWOELG Tou SivovTal woTe va Unmopel
KOVELG va TipoypappaTiosl TTapAAANAa, UTIAPXEL KOL TIPOKTLIKA €€A0KNCN HE SnUOdIAR Kal
EUPEWC SLOOECLUO TIPOYPAUUATIOTIKA HLOVTEAQ TIOU XpNnoLpomolouvtal Stebvwg.



https://www.cse.uoi.gr/course/parallel-systems-and-programming/?lang=el
https://www.cse.uoi.gr/course/parallel-systems-and-programming/?lang=el

MeTtd tnv emwtuyn oAokAnpwaon Tou pabniuartoc, ot poltntég Ba eival os Béon:

No HeAETOUV KaL VO KATAVOOUV TNV 0pYAVWON EVOE TtapAAANAou umtoAoyLoTr).

Na avoAUouv Ta TAEOVEKTAMOTA KAl TO LELOVEKTHUOTA O BEUATO APXLTEKTOVIKWV
ETUAOYWV.

Na ouvBEtouv TV opydvwon evog TapdAAnAou cuotApatog PACEL  OTOXWV N
npodlaypadwv.

Na katavooUv Ta MPOBANRHATA TNG LEPAPXLOC TNG UVAMNG, OMWG N oUVOXH TWV
KPUDWV UVNUWV H N CUVETELA TN UVALNG.

Na katoavoouv Kal va avaAUouv TNV TOToAoyia KOl TG TEXVIKEG UETAYWYNG Kal
Sladpounong oe diktua Slaclvdeong emefepyaotwy.

Na cuvBétouv mapAAANAO AOYLOLLKO.

Na mpoypapatilouv e TO HOVIEAO KOLVOXPNOTOU XWPOU SLleuBUVoEwWY, KAVOVTAG
xpnon vnuatwv kat OpenMP.

Na npoypappatilouv e To povtélo peTaBiBaong LNVURATWY, KAVOVTAG Xpron Tou
MPI.

Na rpoypappatifouv yla emitayuvteg GPU, kavovtog xprion OpenMP, CUDA.

Na avaAUouv TG emb0oeLg evog mMapAAANAOU GUGTHOTOG.

Fevikég IkavoTtnTEg
NauBavovtag unon TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TITUXLOUXOG (OMTWG QUTEG QVaypAPOVTaL OTO
Mapaptnua ATAWUaTog Kat tapatidevral akoAoUBw ) os mota / MOLEG At AUTEG ATTOCKOTEL TO pddnua;.

Avadnitnon, avaAuon kot ouvdean Sebougvwy Kat Sxeblaouog kot Stayeiptan Epywv
TIANPOWOPLWV, UE TN XPHON KAL TWV aITapAiTNTWV 2eBa0U0G 0N SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOMULKOTNTA
TEXVOAoyLwV 3e6aoog ato puUOLKO meptBaAlov
lMpooaployr o€ VEEG KATAOTAOELS Entibelén kowwvikrig, emayyeAuatikic kat k¢ umeuBuvotntag
Angin anopdoewv Kat evatodnoliog o Yéuara @UAou
Autovoun epyacia A0KNGIN KPLTLKAG KOl QUTOKPLTLKIG
Ouadikn epyacia Mpoaywyn tn¢ eAeUTepnc, SNIULOUPYLKIG Kol ETTAYWYLKNG OKEYNG
Epyacia oe 6ieveg meptBaiiov
Epyaocia oe diemiotnuoviko neptBaAlov ANeg...
Mapdywyn VEwWV EPEUVNTIKWV LBEWY
e Autovoun epyaocia
e [lpoaywyn eAeVBepnc, SNULOUPYLKAG KOL EMOYWYLKNC OKEPNC
e Avalntnon, avaAuon Kot cuvBecon SeS0UEVWY, TEXVIKWY Kal TTAnpodopLwy, UE TN
XPHon Kal Twv anapaitnTwy TEXVIKWY
e JxeSlaopO¢g Kal Slaxeiplon €pywv
e [1pocapUOYH OE VEEG KATOOTAOELS

NEPIEXOMENO MAGHMATO2

Baowkég apyec mapaAAnAopou.

Opyavwaon Kowoxpnotng Uvnung.

Ta mpoPARuata TNG ouvoxng (coherency) KpudnNg UVAUNG KoL TNG CUVETELAG
(consistency) pvnunc.

Opyavwaon KOTOVEUNUEVNE UVANG.

Aiktuo Slacuvdeong, TomoAoyieg, Stadpounon, Letaywyn VPnAwv emSOCEWV.




e Katavepnuévn Kowr pvnun Kat avopolopopdn npooméacn pvaung (NUMA).
e [loAumtUpPNVEG APXLITEKTOVIKEG.

e Opyavwoelg SIMD kat emitayuvtwy GPUs.

®  Apx£c Kal YAwooeg apAAANAoU TTPOYPAUUATIOMOU.

e [1pOYyPAUUATIONOC OE KOO Xwpo SleuBbuvoswv (vAuata, OpenMP).

e [lpoypapUaTIOMOC pe petaBifacn pnvupatwy (MPI).

e poypaupatiopdéc GPUs (OpenMP, CUDA).

e Avaluon embocewv (emLTdyuvon, AmoSoTIKOTNTA, KOOTOG KOl KALLAKWOLULOTNTA).

AIAAKTIKEZ kat MAOHZIAKEZ MEGOAOI - AZIOAOTHzZH

TPONOZ NAPAAOZHZ
lMpoowro ue npoowrno, E§ amootdoewe
ekmaidevan KA.

EBSopadiaieg Slalé€elg otnv taén

XPHzH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I.E. otn Albaokalia, otnv
Epyaotnpiakn Eknaibevon, atnv Emtikowwvia
LE TOUG (POLTNTEC

e  Xpnon nAekTpovikwv dtadavelwv otig SLaAEEELC.

e Xpnon umoloylotwv otig Epyaoctnplakég AGKAOELG

® Jyuvtnpnon otooeAidag padnuatog pe
OVOKOWVWOELG Kal Ttapoxf S18akTikol uALKoU
(6Ladaveleg kal SIEAKTIKEG ONUELWOELC).

e Avdptnon BaBpoloylwv HECW TNG NAEKTPOVLKAG
mAatdopuag Staxeiplong pabnuatwy tou M.l

e Aflomoinon nAektpovikou Taxudpopeiou yla
ETUKOLWVWVIA LE TOUC PoLTNTEC.

OPIFANQZH AIAAZKAAIAZ

Meplypagovtar  avaAuTikd 0 TPONoG Ko
uedodbot bt6ackaliag.
Aadé€elg, Sepwvapla, Epyaotnpiakry Aoknon,
Aoknon  lediou, MeAétn & avdduon
BiBAoypapiag, @povriatrplo, Mpaktikn
(Tormo¥€tnan), KAwvikny Acknon, KaAAitexviko
Epyaatripto, Aabpaotikn Sbaokalia,
EKTTOUSEUTIKEG ETILOKEWELS, EKmTovnon UEAETNG
(project), Zuyypan epyaciac / epyaoiwy,
KaAAtteyvikn dnutoupyia, K.ATL.

Avaypapovtal oL WPEG UEAETNG TOU QoLTNTH yla
kade padnaotakn dpactnplotnta Kadws Kot ot
WPEG un kadobnyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, doprog Epyaocioag
Apaotnplotnra Eaprivou
Adaokalia 13*3 =39 wpeg
Epyaotnpla 13*2 = 26 wpeg
‘Opeg MeAétng 60 wpeg
Z0voAo MaBnipatog 125 wpeg

AZIONAOTHZH OOITHTQN
Meptypapn tne Stadikaociac aéloAdynong

Mwaooa AéoAoynang, Médobot aéloAdynang,
Alauoppwtikn 1 Suunepacuartikl, Aokiuaoio
MoAdartAri¢  Emidoyrig, Epwrtrioels  Zuvtoung
Anavtnong, Epwrtrioelc Avamrtuéng Aokiuiwv,
Entidvon [lpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikry E&Etaon,
Anuoota Mapouaoiaon, Epyactnpiaky Epyacia,
KAwvikry  Eé€taon  AodevoUg,  KaAAutexvikn
Epunveia, AAAn / AAdeg

Avagépovtal pntd mpoobloplouEva KpLTHpLa
aloAdynonc kat eav kat tou eivat mpooBaociua
QIO TOUG (POLTNTEG.

FAQ33A AZIONOTHZHZ: EAAnVIKA

MEGOAOZ A=ZIOANOTHZHZ:

(i) AVo (2) i Tpelg (3) epyaoTNPLOKEG EPYOOIEC TIOU
nephappavouv oxedlaon kot avamtuén moapdAAnAwv
TipoypOUpdTWY. Metpolv oe mocootd 20-30% otnv
teAkn Babpoioyia.

(i) Tpamtn TeAikn e€étaon. Metpd og moocooto 70-80%
otnv teAkn Babuoloyia.

H akpBng Stadikaoia agloAoynong neplypadetal otnv
LotoBeoia Tou pabnuaroc.




ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

B. Anpakénouloc, MNapaAinia Suothuata kot Mpoypauuatiopuoc, 20v8eopog EAANVIKWY
Akadnuaikwyv BipAodnkwyv, 2017

D. B. Kirk, W-m. W. Hwu, [lpoypauuatiouds padika mopdAAndwv eneéepyaotwy,
Ekd00eLg KAelbapBpuog, 2010

. NavtlQiou, B. MapaAng, AA. Touapadg, Ewoaywyn otov lapaiAnio Ymodoyiouo,
Ekd00elg NEwv Texvoloywwy, 2013

2. Mamadakng, K. Awapovtdpag, MpoypouUaTiouos Kol APYITEKTOVIKY ZUOTHUATWY
MoapaiAnAnc Eneéepyaoiac, Ekdooelg KheldaplBuog, 2012

P. Pacheco, Etoaywyr otov mapdAinio npoypauuatiouo, Ekdooelg KheldaplBuocg, 2015

-ZUvapn EMLOTNUOVIKA TIEPLOSLKA:

Transactions on Parallel and Distributed Systems, IEEE.

Journal of Parallel and Distributed Computing, Elsevier.
International Journal of Parallel Programming, Springer.
Concurrency and Computation: Practice and Experience, Wiley.
Parallel Computing, Elsevier.




MYEO025. MoAupéca

MEPIFPAMMA MAGHMATOZ
FENIKA
IXOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MAHPO®OPIKHZ
EMNINEAO ZMOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ MYEO025 | EZAMHNO zZNOYAQN >6
TITAOZ MAGHMATOZ | MNoAuvpéoca

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
OE TIEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG ATTOVEOVTOL OE SLOKPLTA

EBAOMAAIAIEZ

Uépn tou padnuarog m.y. AlaAéeic, Epyaotnplakéc AGKAoELC K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG LOVAOEC ATTOVELLOVTAL EVIALX YLA TO OUVOAO TOU UATNUATOG MONAAEZ
. .. , . AIAAZKANIAL
avaypate Ti¢ eBbouadiaiec wpeg Stbaokading koL To aUVoOAo Twv
TULOTWTIKWVY LoVaSwV
Awadé€elg / Epyaotnplakeg Aoknoelg / Opovtiotrpla 3/2/0 5

oto (6).

MpocVéate oeipéc av ypetaotel. H opyavwaon Stdaokadiag kat ot
OL6aKTIKEG UEBOSOL TTOU XPNOULOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA

TYNOZ MAGHMATOZ

yevikoU uroBadpou,

£L61kov urtoBadpou, elbikevang

YEVIKWV YVwoewv, avantuéng Seélotntwv

EuBaBuvong

MPOANAITOYMENA MAGHMATA:

OXI

TAQZZA AIAAZKAAIAZ ko
ESETAZEQN:

EAAHNIKH

TO MAGHMA NPOzZ®MEPETAI ZE
QOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGOHMATOZ (URL)

http://ecourse.uoi.gr/course/view.php?id=890

MAOGHZIAKA ANOTEAEZMATA

Mabnolakd AroteAécpaTo

SuuBouleuteite to Mapdaptnua A

Meptypagovral ta Ladnolaka amoTeEAEoUATA TOU UaFTUATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KA LKAVOTNTEG
kataAAnAou emumedSou mou Ba AToKTHOOUV 0L (POLTNTEG UETA TNV ETILTUXN OAOKANpwWan Tou Uadiuatog.

o [leptypaepr) tou Emunédou twv Madnatakwy AmoteAsoudtwy yla kade éva kUkAo ommoudwv aUupwva Ue to lMAaioto
Mpoodvtwy tou Eupwriaikot Xwpou Avwtatng Exknaidevong

o [leptypapikoi Aeikteg Emumédwy 6, 7 & 8 tou Eupwrnaikou MAatoiou Mpoooviwy Aid Biou Madnang kat to MNapaptnuo B

o [lepiAnmtik6g O6nyos ouyypaprc Madnolakwyv AoteAeoudtwy

fxou.

O ot0X0G ToU pabnuatog ival n eloaywyn Tou ¢oLTnTr oTn CUMTTieon Kal petadoon
TIOAUECLKWV CNUATWY, UE Eudoon oTnV LKOVA, TO BLVTEO Kal TOV NXO.

AvapEveTal 0To TEAOC Tou pabruatog ol poltntég va eivat og B€on va:

o Katavoouv TIG BaoLKEG APXEG CUUTILEGNG CNUATWV.

¢ Katavoouv Kal XpnoLUoToLoUV Ta TPEXOVTA TTPOTUTIAL CUMTIIECNG ELKOVOG, BlvTeo Kal

* ['Vwpllouv TIG BAOLKEG TEXVLKEC error resilience kal error concealment.

e KatavoouVv TIg TEXVLKEG petadoong Bivieo péow Skt wv.



http://ecourse.uoi.gr/course/view.php?id=890

Fevikég IKaVOTNTEG
NauBavovtag unmoyn TG YEVIKEG LKAVOTNTEG TTOU TTPETIEL VAL EXEL ATTOKTHOEL O MTUXLOUXOG (OTWE QUTEG aVaypa@POVTAL OTO
Mapdaptnua AutAwuaros kat mapatidevrat akodovdws) o€ moLa / TOLEG A6 AUTEG QITOOKOTEL TO puadnua;.

Avalnitnon, avaluan kat cuv9ean eSougvwy kat Sxeblaouog kat Stayeiptan Epywv

TIANPOWOPLWY, LE TN XPHON KAL TWV aITaPAiTNTWY 2eBaouoG atn SLaPOPETIKOTNTA KAt OTNV TTOAUTIOALTIOUIKOTNTA
TexVOAoyLwV 2eBaoudg ato puatko neptBailov

lMpooapuoyr O€ VEEG KATAOTAOELG Enibelén kolvwvikrg, emayyeAUaTIKG Kat nUkNG umeuduvoTnTag
AfYn anopdaoswv Kot evatodnoiac o Yéuata puAou

Autovoun epyaaia A0KNON KPLTLKIG KAl AUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTepng, SNULOUPYLKIG KAl EMAYWYLKIG OKEYNG
Epyaocia oe 6iedveg meptBiAlov L.

Epyaocia oe biemiotnuoviko neptBaAlov AAeg...

Mapdywyn VEwv EPEUVNTIKWV LOEWYV ...

e Avalntnon, avaiuon kot cuvBeon dedouévwy Kal mAnpodopLwy, LE T XpHon
KOLL TWV QITOPALTNTWV TEXVOAOYLWV

e [lpoaywyn tg eAelBepnc, SNULOUPYLKAC KaL EMAYWYLKAC OKEYNG

e Autovoun epyaocia

e Aflonoinon Sopnpévng LOBNUATIKAG OKEYNG OTNV QVATTTUEN KAl TEKUNPLWwoN
ETUXELPNUATWY

e Avamtuén alyoplBuLkng okePNg

NEPIEXOMENO MAGHMATO2

Méoa emwkowvwviag kat mnyn mAnpodopiac. MoAuvpéoa: Wndlomoinon kol cupmieon.
JUMTIEDN ELKOVOC KOL OXETIKA TPOTUTIAL. JUMTieon BIVTIEO KAl OXETIKA MPOTUTIAL JUMTTLEDN
AXOU Kol OXETIKA Tpotuma. Error resilience kat error concealment yia Bivteo. Metadoon
Bivteo péow SIKTUWV.

Epyaotnplakég aoknoelg (ue xpnon Matlab rj Octave) cupmnieong kat Hetddoong wKovag,
Bivteo kat nyou.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIHzZH

TPOMOZ NAPAAOZHZ | AlaAé€elg, GpOVTLOTHPLO, EPYAOTNPLOKEG OLOKNOELG.
Mpoowrto ue npoowrno, E§ anootdoews
ekmaidevan KA.

XPHZH TEXNOAOTION | o  Xprion Stadavelwv Kat SLadpaotikol TivoKa oTLC

ANAHPO®OPIAZ KAI ENIKOINQNIQN SLOAEEELC
Xprion T.[.E. otn Atbaockadia, otnv ’
Epyaotnplakn Eknaibevon, otnv Enttkotvwvia
LLE TOUG (POLTNTEG

OPrANQZzH AIAAZKAAIAZ , ®oprog Epyaciog
Meplypagovral  avaAuTikd o TPOmMo¢ Kol Apaotnplotnta Efa vou
uedobol dtbaokaliag. (ol
AwaAé€ets, Sepwvdpia, Epyaotnpiakry Acknon, AlbaokaAia 13*3 =39 wpeg
Aoknon  lediou, MeAétn & avdduon M SAéTI’] 86 u'opeq
BiBAoypacpiag, @povriatrplo, Mpaktikn
(Torto¥€tnan), KAwukn Acknon, KaAAitexviko
Epyaatripto, Aabpaotikn Sbaokalia,
EKTTOUSEUTIKEG ETILOKEWELS, EKmTOovnon UEAETNG
(project), Zuyypan epyaciac / epyaoiwy,
KaAAtteyvikn Snutovpyia, K.Am.

Avaypapovtal oL WPEeG UEAETNG TOU QoLTNTH yla
kade padnotakn dpactnplotnta Kadws Kot ot
WPEG UN Ka3obNyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

Z0voAo MaBnpatog 125 wpeg

AZIONOTHZH @OITHTON | TAQIYA AZIOAOTHZIHZ: EAANVIKNA




Meptypapn tne Stadikaociag aéloAdoynong

wooa AfoAdynone, MéSobot aioAdynonc, MEGOAOZ AZIONOIHZHZ:
Alauoppwtikn 1 Suunepacuatiky, Aokiuaoio
MoAdartAric  Emtdoyrig, Epwrtrioels  Zuvtounc , , , o ,
Ardvtnone, Epwiiceic Avdntune Aokyiwy, | (U TEMKN ypomt e&etaon (70%) upe epwtnporto
Eriluon  MpoBAnudtwy, [panti  Epyacia, | AVATITUENG ETIXELPNUATWY yla eltiAuon TpoBAnudTwy
Ex9eon / Avagopa, [lpogopikry E&€taon, KoL (IOKI"]OS(.L)V.

Anuoota Mapouciaon, Epyactnpiakn Epyacia,
KAwvikny  Eé€taon  AcOevoug,  KaAAwteyvikn
Epunveia, AMn / AMeg (w) Epyaotnplakég acknoelg (30%).

Avagépovtal pntd mpoobloplouéva KpLTHipLa
aloAdynong kat eav kat tou eivat npooBaoiua
Q7o TOUG (POLTNTEG.

ZYNIZTQMENH-BIBAIOTPADIA

-lpotewvouevn BiBAoypagpia :

BiBAio [12387]: NMoAvpéoa Oswpia kat Mpaén, Steinmetz Ralf

BiBAio [13914]: TEXNOAOTIA MOAYMEZQN KAI MOAYMEZIKEZ ENIKOINQNIEZ, TEQPTIOX B.
ZYAQMENOZ, TEQPTIOZ K. MOAYZOZ

BiBAio [18549030]: Texvoloyia moAupéowv, AnuntpLadng Xtavpog N.,Moumnoptong Avépeag
3., TplavtadUAlou Eudyyehog I.

BiBAio [13256967]: Zuotriuata MoAvpéowv: AAyoplBuol, NMpotuma kot EdapuoyEg,
Havaldar P., Medioni G.

-JUVapr EMLOTNUOVIKA TTIEPLOSLKA:

IEEE Transactions on Multimedia
IEEE Transactions on Circuits and Systems for Video Technology




MYEO028. NMponyuévn Zxediaon AAyopiBpwv kot Aopwv Asdopévwv

NEPIFPAMMA MAGHMATOZ
FENIKA
IXOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAI TAHPO®OPIKHZ
EMNINEAO ZMOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ MYEO028 | EZAMHNO ZNOYAQN >6
TITAOZ MAGHMATOZ | MNponyuévn Ixediacn AAyopiBuwv kat Aopwv AsSopévwv
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
OE TIEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG ATTOVEOVTOL OE SLOKPLTA EBAOMAAIAIES
Uépn tou padnuarog m.y. AlaAéeic, Epyaotnplakéc AGKAoELC K.ATT. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC ATTOVELOVTAL EVIALX YLA TO OUVOAO TOU UaTNUaTOG AIAASKANIAS MONAAEZ

avaypate Ti¢ eBbouadiaiec wpeg Stbaokading koL To aUVoOAo Twv
TULOTWTIKWVY LoVaSwV

Awadé€elg / Epyaotnplakeg Aoknoelg / Opovtiotrpla 3/2/0 5

MpooVéate oeipéc av ypetaotel. H opyavwaon dtdaokadiag kat ot

OL6aKTIKEG UEBOSOL TTOU XPNOULOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAOGHMATOZ

yevikoU uroBadpou,
£L61kov urtoBadpou, elbikevang
YEVIKWV YVwoewv, avantuéng Seélotntwv

MPOAMAITOYMENA MAGHMATA: | OXI
FTAQZIA AIAAZKAANIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA NPO:ZMEPETAI ZE | NAI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://ecourse.uoi.gr/course/view.php?id=1043
MAGHMATOX (URL)

EuBaBuvong

MAOGHZIAKA ANOTEAEZMATA

Mabnolakd AroteAécpaTo
Meptypagovral ta Ladnolakd amoTeEAECUATA TOU UaFUOTOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KA LKAVOTNTES
kataAArdou ennédou mou Ya AIOKTIOOUV OL POLTNTEG UETA TNV EMULTUXT) OAOKANPWON TOU UadrUaTog.
SuuBouleuteite to Mapdaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwy AmoteAsoudtwy yla kade éva kUkAo ommoudwv aUupwva Ue to lMAaioto
Mpoadvtwv tou Eupwmnaikou Xwpou Avwtatng Ekmaibeuang
o [leptypapikoi Aeikteg Emumédwvy 6, 7 & 8 tou Eupwrniaikou MAatoiou Mpoooviwy A Biov Madnang kat to lMapaptnuo B
o [lepiAnmtik6g O6nyos ouyypaprc Madnolakwyv AoteAeoudtwy

O oKkomog Toug pabnpatog ival va mpoodEpel oToug doltnTEG: - EuBaduvon otig Baotkeg
TeEXVIKEG oxeblaong kal avaluong aAyopiBuwv kat dopwv debopévwy. - E€olkelwon pe
TIPONYUEVEG TeXVIKEG oxeblaong kat avaiuong oaAyopiBuwv kal Souwv dedopévwv. -
E€owkelwon pe pabnuatikd epyodeio Omwe n mBAvVOTIKA OvVAAUGH, N AVTIOTOOULOTIKN
avAAUON KOL N OVTOYWVLOTIKH avaAuaon. - Katavonon cnUaviikwy oAyopldpwy kat Sopwv
Sebopévwy ylo Ospehtwdn mpoPAnuata. - Efokeiwon pe BEpata UTTOAOYLOTIKAG

TLOAUTTIAOKOTNTA, T(POOEYYLOTIKWY A0ogwv Ko TUOAVOTIKWV pHeBOdwV.

Ol doltntég mou mapakoAouBoUV eMITUXWG TO PABnua Ba puropouv va:
- Epapuolouv mponyUEVES TEXVIKEG oxeSlaong Kal avaAluong alyopiBuwv kot Sopwv
Sebopévwv.



http://ecourse.uoi.gr/course/view.php?id=1043

- Movtelomolouv Siddopa mpofAnpata pe KATAAANAo pabnuatikd tpomo.

- JUYKPLVOUV TNV amoSoTIKOTNTA KAl TNV KATOAANAOANTA SLapOopETIKWY aAyOpLlOUwWY Kal
Souwv edopévwy yla tnv eniluon KAamolou poBANUATOG.

- Avayvwpilouv o moLa aro tig Baotkég KAAoeLg moAumAokotnTag (m.x. P, NP) avrkel éva
TPOPBANUa.

Fevikéqg IkavoTnTeg
NauBavovtag Unon TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QUTOKTHOEL O MTUXLOUXOG (OTWE QUTEG AVaypapoVTaL OTO
Mapaptnua AuTAwuaTog kat tapatidevial akoAdovdw() ae mota / MOLEG A0 AUTEG ATTOTKOTEL TO Uddnua;.

Avalnitnon, avaiuon kat cuviean Sebouévwy Kat SXedLaoUOS KaL Slaxeiptan Epywv

TANPOPOPLWY, UE TN XPIION KAl TWV ANApaiTNTWY 2eBaou0G OTN SLOPOPETIKOTNTA KAl OTNV TTOAUTTIOALTIOULKOTN T
TexVoAoyLwv 3eBaoudg ato puatko neptBaiiov

lMpocaployr O€ VEEG KATATTAOELG Emnibeién kolvwvikng, emayyeAuatikig kat ndikn¢ umevduvotntag
AfYn amopacswv Kot evalodnoiag o Yéuara euAou

Autovoun epyaacia AOKNON KPLTIKIG KAl UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTEPNG, SNIULOUPYLKIG KAl ETTAYWYLKIG OKEYNG
Epyaoia oe 6iedvég neptBiAlov L

Epyaoia og Stemotnuoviko neptBaAlov AMeg...

Mapdywyn VEwv EPELVNTIKWV LBEWY e,

e [poaywyn tng eAeUBePNC, SNLLOUPYLKAG KOl ETTOYWYLKNG OKEPNC

e Avalntnon, avaAluon kot cuvBecon deSouévwy Kal MANPOodopLWY, LE TN XpHon
KOL TWV amopaitnTtwy TeXVoAoyLwv

e AlyoplBuikn okén

e AdalpeTIKN LKAVOTNTA povteAomoinong evog mpoBAUaTog

e Autovopun epyaocia

e Opadikn epyaocia

e Epyaoia os 61eBvég meplBaiiov

NEPIEXOMENO MAGHMATOZz

Emideypéva Bépata amnod tig akoAoubeg neploxeg: MpoPAnuata BeAtiotonoinong os diktua:
AlyopLBuol (ehadpltateg SLOSPOUES, UEYLOTEG POEC, CUVEKTIKOTNTA, MEYLOTA TALPLACUATA,
POEG €NAXLOTOU KOOTOUC) Kol OXETKEC Oouég Sedopévwv (owpoi Fibonacci, Suvapka
86évbpa). Tuxatlomolnpévol alyoplBuol (ehadputateg Stadpopéc, ehadputata CUVSETIKA
8évbpa, eAdxloteg amokomég, tuyalol mepimartol, aAucideg Markov, kaBoAwkrn Slaomopd).
Aopég dedopévwy (oupég mpotepatdtntag, Sopég avalntnong) Kot HovtéAa pvAung (RAM,
€€WTEPLKN HvAUN). AplBuoBewpnTikol alyoplBuol (KPUTITOCUGTHATA, EAEYXOC TIPWTEVONG).
Apeool alyoplBuol (mpooméhaon Alotag, oellbomoinon, eflooppoénnon ¢optiou). NP-
Sduoxepn MPoPANUATA KAL TIPOCEYYLOTIKOL AAYOpLOUOL (EUPETIKEG LEBOSOL, YPOULLLKOG
TIPOYPOULULATLIOMOG KAl OTPOYyUAoToinon).

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIHzZH

TPOMOZ NMAPAAOZHE | AlaAECeLg, GPOVTLOTHPLO, EPYAOTNPLOKEG OLOKIOELG.
Mpoowrto ue npoowrno, E§ anootdoews
eknaidevon KA.

XPHZH TEXNOAOTIQON | o  Xprion Stadavelwv kat Stadpaotikol mivoka oTig
NAHPO®OPIAZ KAI ENIKOINQNIQN SLaNEEeLC.

Xprion T.[.E. otn Atbaockalia, otnv , . . .
Epyactnptak Exnaibevon, otnv Emowwvia | Avaptnon Si6aktikol UAoU (Sladaveleg,

JLE TOUG POLTNTEC NAEKTPOVLKEC ONUELWOELG KOL 0LOKNOELG) OTOV
LOTOTOTIO TOU paBnuatog.

e Emiong mapéyovral cUVEECUOL OE LOTOTOTIOUG
QVTIOTOLYWV HABNUATWY 08 AN TTIAVETILOTA LA,




riAnpodopiec yla emumpoobeTn OXETIKN
BiBAoypadia, kabBwc kal AANO XproLUo UALKO.

OPTANQZH AIAAZKAAIAZ

Meplypagovtar  avoAuTiKd 0 TPONoG Ko
uedodbot Stbaokaliag.
AlaAé€elg, Seuwvapla, Epyaotnpiakry Aoknan,
Aoknan [lediou, MeAétn & avaduon
BiBAwoypagpiag, @povriatipto, Mpaktikn
(TonoYétnon), KAwikn Aoknon, KaAAitexviko
Epyaotripto, Aabpaotikn Sbaokalia,
EKTTQUOEUTIKEG ETILOKEWELS, EKITOVNan UEAETNG
(project), Zuyypan epyaciac / epyaoiwy,
KaAAtteyvikn Snutoupyia, KA.

Avaypapovtal oL WPeG UEAETNG TOU QoLTNTH yla
kade padnaotakn dpactnplotnta kKadws Kat ot
WPEG un kaBobnyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, doprog Epyaciag

Apaotnplotnta E€agrivou
Adaokalia 13*3 =39 wpeg
Acoknoelg Nediou 15
Exmovnon pelétng 30
(project)
AutoteAng Melétn 41
2UvoAo MaBnpatog 125 wpeg

AZIONOIMHZIH ®OITHTQN
Meptypapn tne Stadikaciac aéloAdynong

MNwaooa AéoAoynang, Médobdot aéloAdynong,
AlauopewTiky 1 Suunepacuartiky, Aokyuaoio
MoAdartAric  Emidoyrig, Epwrtrioelg  Zuvtoung
Anavtnong, Epwrtrioelc Avamrtuéng Aokiuiwv,
Entiduon lpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikry E&Etaon,
Anudoia Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  Eé€taon  AcOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpocbLopLoUEVa KPLTHPLA
aloAdynong kat eav kat ou eivat mpooBaoiua
Qo TOUG POLTNTEG.

FAQZ3IA AZIOAOTHIHZ: EAAnVIKN

MEO®OAOZ A=ZIOANOTHZHZ:

() TeAkny ypamtn €¢étoon PE EPWTIAMOTO AVATTUENG
EMXEPNUATWY  ylo  €miAuon  mpPoPAnUATwWY Kol
O0OKNOEWV.

(w) Ekmovnon pelétng (project)

Ta kpuipla afloAdoynong eival mpooBAcipua oToug
doltntég otn oeAida Tou padripatoc.

ZYNIZTQMENH-BIBAIOTPADIA

-lMpotewouevn BiBAoypapia :

BiBAio [13898]: ZXEAIAZIMOZ AATOPIOMQN, JON KLEINBERG, EVA TARDOS
BiBAio [33134148]: Oswpia kot AAyoplBuot Npadwv, lwavvng MavwAomoulog, AloeTtolog
MNanadonouAog, Kwvotavtivog ToiyAag

-ZUVapn EMLOTNUOVIKA TTEPLOSLKA:




MYEO029. Npooopoiwaon kot Movtelomnoinon YROAOYLOTIKWY ZUGTNHATWVY

NEPIFPAMMA MAOGHMATOZ
FENIKA
IXOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MAHPO®OPIKHZ
EMNINEAO ZMOYAQN | MPONTYXIAKO
KQAIKOX MAGHMATOZ MYEO029 | EZAMHNO zNOYAQN >=7
TITAOS MAGHMATOS I'Ipooou’o'Lwon kal Movtehomoinon YoAoyLloTIkKwy
2U0TNUATWV
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASOEC ATTOVEOVTAL OE SLOKPLTA EBAOMAAIAIES
UEPN TOU padripatog m.y. AlaAé€eic, Epyaotnplakéc Acknoels K.Am. Av ot QPES NIZTQTIKEZ
morerK:éq Hovadbec anovém,)vralt eviaia yla to ’O'L'}VO/\O rou’uaﬁriuaroc AIBASKAAIAS MONAAEZ
avayparte ti¢ eBdouadiaiec wpeg Stdaokadiag kot To cUvoAo Twv
TULOTWTIKWVY LoVaSwV
Aalé€elc / Epyaotnplakég Aoknoelc / Opovtiotrpla 5 5
MpooV¥éate oepéc av xpetaotel. H opyavwon dtdaokadiag kat ot
OLOAKTIKEC UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTAL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | Eppabuvong

yevikoU uroBadpou,

£L8tkov urtoBadpou, elbikevong

VEVIKWV YVWOoEewV, avantuéng Seélotntwv

MNPOAMAITOYMENA MAGHMATA: | -

FTAQ2ZZA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:

TO MAGHMA MNPOZ®MEPETAI 2E | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.cse.uoi.gr/~gkappes/mye029.html
MAGHMATOSZ (URL)

MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AloteAécpaTo
Meptypdpovral Ta LadnoLakd amoTEAECUATA TOU UoTUATOG OL CUYKEKPLUEVES YVWUOELS, SEELOTNTEG KAl LKAVOTNTEG
kataAAndou ennéSou mou Ja AIOKTOOUV OL QPOLTNTEG UETA TNV EMLTUX 0AOKApwon Tou padriuatog.
SupBouleurteite to lMapdaptnua A
o [leptypapri tou Emunédou twv Madnaotakwv AoteAeoudtwy yLa kade éva kUkAo omoudwv aUugwva ue to Maicto
Mpoodvtwy tou Eupwriaikou Xwpou Avwtatng Exkrtaidevong
o [leptypagpikoi Acikteg Emunedwvy 6, 7 & 8 tou Eupwnaikou lMAatoiou Mpoadviwy Aid Biou Madnong kat to lNapdaptnua B
o [lepiAnmtikog 06nyog cuyypapric Madnaotakwyv AmoteAeoudtwy

To pdbnua otoxevel va dLdakel oToug doLTNTEG va AvVOITUGCOOUV UOVTEAQ UTIOAOYLOTIKWY
OUOTNUATWY HE AOYLOULIKO TIPOCOMOLWONG Kol aVOAUTIKEG peBOdoug, va xpnotpomnolovv
gpyoAeia Kol HOVTEAQ yLa va a€LoAoyoUV TNV amdd00n TwWV UTIOAOYLOTIKWY CUCTNUATWY, Vo
OTTOKTAOOUV TIPAKTLKN EUTIELPLO e €pYaAElOl AOYLOULKOU Tpocopoiwong Kal agloAdynaong
anédoong.

Me tnv emtuxi oAokAnpwaon tng mapakoAoubnong tou pabnuatog, o GoltnTA avapEVeTaL
va




e E€olkelwBel pe otatlotikd epyaleia (kotavoueg, yevvAtpleg Pevdotuyxaiwv aplBuwv,
Sdlootnpata euniotoolvng, TEOT UTIOBEGNG) TTOU AALTOUVTAL YLa TOV KABopLopUo TS ELl00dou
Kal tnv enegepyacia e€68ou MelpapdTwy Mpocopoiwaong Kat aflohoynong anodoong.

e MdabeL va oxedldlel Kal va UAOTIOLEL AOYLOMIKO YLaL TNV T(POCOUOLWGN UTTOAOYLOTIKWY
CUCTNUATWY KoL TNV afloAdynaon tng anodoorg TouC.

e XpnoLlomoloUV avaAuTIKEG UeEBOSoUC Kal gpyaleio PETPAOEWVY yla va avaAlouv Thy
andéS00n UTTOAOYLOTIKWY CUCTNUATWVY.

Fevikég IKavOTNTEG
AauBavovtag urmoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VXL EXEL ATTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG avaypaQovTaL aTo
Mapaptnuo AutAwuartoc kat napatidevral akoAdovSw ) os mota / MOLEC At QUTEG ATTOOKOTEL TO pddnua;.

Avalnitnon, avaAuan kat cuv9ean eSougvwy kat Sxeblaouog kat Stayeiptan Epywv

TIANPOWOPLWY, LUE TN XPHON KAL TWV aITapaiTNTWV 3eBaouoG atn SLaPOPETIKOTNTA KAl OTNV TTOAUTIOALTLOUIKOTNTA
TEXVOAOYLWY 2eBaoudg ato pualko neptBailov

lMpooapuoyr) O€ VEEG KATAOTAOELG Enibetén kolvwvikrg, emayyeAUaTikG kat nUikn¢ umeuduvotntag
AfYn anopdaoswv Kot evatodnoiac o Yéuara puAou

Autovoun epyaaia A0KNON KPLTLKIG KOl AUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ eAeUTepng, SNULOUPYLKIG KAl EMAYWYLKIG OKEYNG
Epyaocia oe 6iedveg meptBiAlov L

Epyaocia oe biemiotnuoviko neptBaAlov ANeg...

Mapdywyn VEwv EPEUVNTIKWV LBEWYV ...

NEPIEXOMENO MAGHMATO2

Baowkad otolela mbavotitwyv Kol OTaTOTIKAG. Eloaywyn otnv mpocopoiwon.
Emidoyy katavopwv €L0060u, YEWNTPLEG Tuxailwv aplOpwv Kal HeTaBAntwy,
avdAluon kal oUykplon Oebopévwv  e€0bou. MNelpapatiky oxedbiaon  kat
BeAtiotomoinon. Metpnoelg kat melpapata, Epyadeia pétpnong xprnong mopwv
ouoTNUaTtog (eme€epyaotng, pvnun, amobnkeuaon, 8kTuo), ITOXOOTIKEG SLEPYQOLEC
(Bernouli, Poisson, Markov), Elocaywyn otn Bewpla avapovig. Baolkd cuotipata
oupwv, Bewpnua tou Little, avowtd kot kAewotd Siktua oupwv. AkplBeic kat
TIPOOEYYLOTIKEG LEBOSOL avaAuong SIKTUWV oUpwWV.

Epyaotiplo: Avamtuén Aoylwoplkol TPOoOpOolwoNng Kot HETpnong amodoong
UTTOAOYLOTLKOU CUOTAUATOC.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHzZH

TPOMOZ NMAPAAOZHE | AlaAé€eLg, HpOVTLOTHPLO, EPYAOTNPLOKEG OLOKIOELG.
Mpoowrto ue npoowrno, E§ anootdoews
eknaidevon KA.

XPHZH TEXNOAOTIQN | o  Xprion Stadavelwv kat SLadpaoTtikol Tivako oTLg
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I.E. otn Aldaokalia, otnv

Epyaotnplaxn Eknaibevon, otnv Enikolvwvia | ¢ ALarr']pncn LotooeAia uaer']uatoq, otnv ormota
UE TOUG (POLTNTEG

SloAEEeLc.

QVOPTWVTAL AVOKOLWVWOELG, QCKNOELG, OCNUELWOELG,
AUGCELC AOKAOEWV KOl GANO XPHOLUO UALKO.

e  Xpnon nAEKTpoVLKOU Taxudpoueiou yla
ETUKOLVWVIA e TOUG POoLTNTEG.




OPrANQZzH AIAAZKAAIAZ , ®ddproc Epyaciac
Meptlypdpovral avaAuTikd o TPOmog Kot APaUTﬂPlOﬂ‘ITa El;'a VOU
uédobot Stbaokaliag. ]
Awadé€etg, Seuwvapla, Epyaotnplakr Acknon, Alohé€elg 13*3 = 39 wpeg
Aoknon [ebiou, MeAétn & avdiuon Epyaotripto 13*2 =26 wpeg
BiBAloypapiag, @povriotrplo, MpakTikn ; 7
(TortoOetnaon), KAwikn Acknon, KaAAitexviko MS)\ETH 60 WPEG
Epyaaotripto, Aadpaotikn Sbaokalia,

EKTTaUSEUTIKEG ETILOKEWELS, EKmovnan UEAETNG

(project), Zuyypan epyacias / epyaciwy,

KaAAwtexvikn dnutouvpyia, K.AT.

Avaypd@ovtal oL WPEG UEAETNG TOU poLTNTH yLa

kade padnotakn dpactnplotnta kKadwe Kot ot Suvoio Ma!?ﬁ UATOC 125 a')psc

WPEG UN KadoSNYoUUEVNG UEAETNG CUUPWVA UE
TL§ apxEG Tou ECTS

AZIONAOTHZH ®OITHTQN
Meptypapn tne Stadikaciac aéloAdoynong
MNwaooa AéoAoynang, Médobot aéloAdynong,
AlaHopQWTLKN 1) SUUTEPAOUATIKY, Aokiuaoia
MoAdartAri¢  Emtdoyrig, Epwrtrioels  Zuvtoung
Anavtnong, Epwrtricewc Avamrtuéng Aokipiwv,
Enidvon [poBAnudatwv, [panty Epyaoia,
Exdeon / Avagopa, [pogopikri E&taon,
Anuoota Mapouciaon, Epyactnpiakr Epyacia,
KAwvikny  E&€taon  AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pntd mpoodloplopuéva KpLTnipla
a&loAdynong kat av kat tou eivat mpooBaoiua
QIO TOUG (POLTNTEG.

FTAQZZA AZIONOTHZHZ: EAAnVIKA

MEOOAOZ AZIOANOTHZHZ:

1. EpyaoTtnpLlOKEG TIPOYPOLLUOTIOTIKEG AOKAOELS,

2. Tehwkn) yparttn e€€taon.

H akpBng Stadikaoio afloAoynonc neplypadetal otnv
LotooeAiba Tou paBRuatog.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

e Stafylopatis, A., Siolas,

G. 2015. Avahuon Emidoong YmoAoyloTikwv

Juotnuatwyv. Athens: Kallipos, Open Academic Editions.
Brendan Gregg. 2013. Systems Performance: Enterprise and the Cloud (1st.

Raj Jain. “The Art of Computer Systems Performance Analysis: Techniques for
Experimental Design, Measurement, Simulation, and Modeling”, John Wiley

Averill M. Law, W. David Kelton, “Simulation Modeling and Analysis”, 3rd

[ ]
ed.). Prentice Hall Press, USA.
[ ]
and Sons, Inc., New York, NY, 1991.
[
edition, 2000, Mc Graw - Hill, Inc.
[ ]

Mor Harchol- Batler, “Performance Modeling and Design of Computer
Systems: Queueing Theory in Action”, Cambridge University Press, USA, 2013.

-JUVopn EMLOTNUOVIKA TIEPLOSIKA:

ACM Transactions on Computer Systems
ACM Transactions on Modeling and Computer Simulation




MYEO030. Mpoxwpnuéva Ouata Texvoloyiog kat Epappoywv Baocswv Asdopévwv

NEPIFPAMMA MAOGHMATOZ
FENIKA
IXOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MAHPO®OPIKHZ
ENIMEAO ZNOYAQN | NMPONTYXIAKO
KQAIKOX MAGHMATOZ MYEO030 | EZAMHNO zNOYAQN | >=6
TITAOS MAGHMATOS I'Ipoxw’pr]uéva O¢parta Texvoloyiag katl Epapuoywv Baoswv
Agdopevwv
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVAOEG ATTOVEOVTAL OE SLOKPLTA EBAOMAAIAIES
UEPN TOU padripatog m.y. AlaAé€eic, Epyaotnplakéc Acknoels K.Am. Av ot QPES NIZTQTIKEZ
morerK:éq Hovadbec anovém,)vralt eviaia yla to ’O'L'}VO/\O rou’uaﬁriuaroc AIBASKAAIAS MONAAEZ
avaypate ti¢ eBdouadiaiec wpeg Stdaokadiag kot To cUvoAo Twv
TULOTWTIKWVY LoVaSwV
Aalé€elc / Epyaotnplakég Aoknoelc / Opovtiotrpla 5 5
MpocV¥éate oelpéc av xpetaotel. H opyavwon dtdaokadiag kat ot
OLOAKTIKEC UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTIEPLYPAPOVTAL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | Eppabuvong

yevikoU uroBadpou,

£L8tkov urtoBadpou, elbikevong

VEVIKWV YVWOoEewV, avantuéng Seélotntwv

MNPOAMAITOYMENA MAGHMATA: | -

FTAQZIA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:

TO MAGHMA MPOXZ®MEPETAI ZE | NAI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://www.cs.uoi.gr/~pvassil/courses/db 1|
MAGHMATOSZ (URL)

MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AloteAécpaTo
Meptypdpovral Ta Ladnolaka amoTeEAECUATA TOU Lo UATOC OL CUYKEKPLUEVEG YVWUOELS, SEELOTNTEG KA LKAVOTNTES
kataAAndou ennéSou mou Ja AITOKTOOUV OL QPOLTNTEG UETA TNV EMLTUX 0AOKApwon Tou padriuatog.
SupBouleurteite to Mapdaptnua A
o [leptypoaupri tou Emunédou twv Madnaotakwv AnoteAeoudtwy yia kade éva kUkAo omoubdwv cuupwva ue to MAaioto
Mpoodvtwy tou Eupwriaikou Xwpou Avwtatng Exkrtaidevong
o [leptypagpikoi Acikteg Emuneédwy 6, 7 & 8 tou Eupwnaikou lMAatoiou Mpoadviwv Aid Biou Madnong kat to lNapdptnua B
o [lepiAnmtikog 06nyog cuyypapric Madnaotakwv AroteAeoudtwy

O oKOTOC Tou pabnuatog sival Stttoc: adevog n mapouciacn MPOXwWPNUEVWY Bepdtwy
Slaxeipong kot edappoywv PBacswv Sedopévwy Kal adeTEPOU N MPAKTLKA TPLBN Twv
doltnNTwyY, HECW TPOYPAUUATIOTIKNG gpyaciog (project) pe TpayuoTikA TPoBAnuoTa
oxeblaong, vhomoinong kat avantuéng epoapuoywv Bacewv SeSopévwy. I OTL adopd Tov
TIPWTO OTOXO0, OL POLTNTEC EPXOVTOL O EMAPI LE TNV ECWTEPLKI OPYAVWON KOl APXLTEKTOVIK
Aoylopwol evog uothpatog Alaxeiplong Bacswv Asdopévwy (ZABA). OL Tpelg PAOLKEG
eTOLWEELC EVOC SLAXELPLOTH KATA TN pUBULON €VOC TETOLOU CGUCTAUATOG ElvaLl 0 aUENUEVOG
TOUTOXPOVIOUOG, N 0pBr avavnyn amod amoTuxieg KoL n emidoan otnV amavinon EpWITCEWV.
O oto)0¢ Tou padbruatog eival va S16axBouv oL GpoltNTEG OAEC TIG PACLKEG TEXVIKEG UE TLG
ormoieg éva JABA €TITUYXAVEL TIG TOPATIAVW EMISLWEELG KOBwWG Kal TIG Baolkég peBodoug pe



http://www.cs.uoi.gr/~pvassil/courses/db_III

TLG OTIOLEG EKUETAAAEUOOOTE TIC TEXVIKEG OUTEG puBuilovtag KatdAAnAa To cUoTNUA LOC. 2
OTL apopdl TIC TIPOYPUMUATIOTIKEG LKAVOTNTEG, O OTOXOG £lvail val EKTEBOUV 0L POLTNTEC —HECW
HLOG TIPOYPAUUATLOTIKAG gpyaociag- adevog otn oxedlaon kal adetépou otnv ulomoinon
evog mAnpodoplakol cuotrpatog pe back-end mou otnpiletal oe éva oxeolakd TABAB kat
Sdladpaotiko front-end.

Ol doltnTEG, PETA TNV emLTu)r) oAoKANpwaon Tou pabnuatog Ba sival eig B€on va:

- PuBuioouv tn ouyypadn pwWTACEWV E OKOTO TNV ATIOSOTLKOTEPN EKTEAECH TOUCG
amnd éva IABA

- Alaxelplotolv To eninmedo anopovwaong Kot tnv avavnn and anotuyieg o éva IABA
WOTE VA EMITUYXAVOUV akpiBela Twv cuvaAlaywv Kal EMS00N TOU GUOTHLATOC

- PuBuioouv ) oxedlaon plag oxeolokng Baong Sedopévwy, pPe okomod TNy aflomotia
Twv Sedopévwy, TNV enidoon oTNV amAvVINon TwV EPWTNCEWV KAl TOV aUENUEVO
TOUTOXPOVIOUO

- Ylomowjoouv €va OAOKANpwUEVO TANpodoplokd ocuotnua He back-end mou
otnpiletal oe éva oxeolakod IABAB kat Stadpaotiko front-end

Fevikég IkavoTtnTeg
NauBavovtag Unon TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QUITOKTHOEL O MTUXLOUXOG (OTWE QUTEG aVaypAPOVTAL OTO
Mapaptnua ATAWUATOS Kat tapatidevial akoAdoUdwc) os mota / OLEG At AUTEG ATTOOKOTTEL TO puadnua;.

Avalnitnon, avaiuon kat cuviean Sebouévwy Kat SXedLaoUOS KaL Staxeiptan Epywv

TIANPOWOPLWY, UE TN XPHON KAl TWV aITapaiTNTWV 2eBa0U0G 0TN SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTLOULKOTNTA
TEXVOAOYLWV 3e6aodg oto puUOLKo meptBaAlov

lMpooaployr o€ VEEG KATAOTAOELS Entibelén kowwvikrig, emayyeAuatiknc kat nBki¢ umeuduvotnTag
AnYn amopacswv Kot evalodnoiag o Yéuara euAou

Autovoun epyaacia AOKNON KPLTIKIG KAl UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ eAeUTepnc, SNIULOUPYLKIG Kol ETTAYWYLKNG OKEYNG
Epyacia oe 6ieveg meptBaiiov

Epyaocia oe diemiotnuoviko neptBaAlov AMeg...

Mapdywyn VEwv EPEUVNTIKWV LBEWY e,

e [lpoaywyn eAeVBepnc, SNULOUPYLKAG KOL EMOYWYLKNC OKEPNC

e Avalntnon, avaAuon kot ouvBeon SeS0UEVWY, TEXVIKWY Kal TAnpodopLwy, UE TN
XPNOoN Kol TWV amapoitnTwy TEXVIKWY

e Opadikn epyacia

e Avarmtuén aAyoplOuLKn G oKEPNG

e |kavotnta adaipeong otn povteAomnoinon npoBAnUATWY

e JxeSLaOPOC Kal UAoToinan MANPodOoPLOKWY CUCTNUATWY

NEPIEXOMENO MAGHMATO2

APXLTEKTOVIKA TNG €0WTEPLKAC SoUNG evog Tuothpatog Alaxeiplong Bacswv Asdopévwy.
Alepyaoieg, SopEG amoBrkeuong, LNXAVIOUOG Asttoupylag ZABA.

Enefepyaocia epwtocswv. To yevikd mAaiolo tng enetepyaciog epwtioswv. AlyeBpikol
TeAeOTEC Kal adyoplOpoL ektéAeon Toug (emthoyn, ouvdean, cuvabpolon).

BeAtwotonoinon epwtioewv. O xwpog PeAtiotonmoinong KoL Ol TOPAUETpOlL TOU.
Aplotepofabn €vtpa. AUVAULKOC TTPOYPOUUATIONOG YL T BEATLOTONOLNON EPWTNOEWV.
JuvaAAOYEG Kol ENeyXOG TOUTOXPOVIOHOU ot PBaocelg dedopévwy. OpBa kat AavBaopéva
Xpovormpoypappota. Xeiplonotnotpudtnta. Serializability graphs. KAelbapléc. AAyoplBuog 2
Phase Locking. SQL Isolation levels.




QToTU)LEG.

Emaveyypadn epwIHOEWV.

anoBnkeg SeSopuEvwy.

Avavnyn amnd amnotuyieg. Log files. Write-ahead Logging. AAyoplBuol avavndng amo
Quotkry oxeblaon kat puBuion Bdaoswv Sebouévwyv. Eupetripla. Katdtunon oxécewv.
Acdalela kat Staxeiplon xpnotwv o Baoelg SeSopévwv.

AmoBnkeg deSopévwy. Mevikd TAaiolo oAoKANPWONG Kal opyavwong tng mAnpodopiag os

anoBnkeg Sedopévwy. OLAP. ETL. Star & Snowflake schemata. Emefepyaoia epwtioswy oe

YAomoinon gupey£6oug MPOYPOUUATIOTIKAG Aoknong (project) mou adopd tnv avamtuén
mAnpodopLaKkoU CUCTHUATOC TAVW amo Bacn SeSopévwv.

AIAAKTIKEZ kat MAOHZIAKEZ MEGOAOI - AZIOAOTHzZH

TPONOZ NAPAAOZHZ
lMpoowro ue npoéowrno, E§ anootdoewe
ekmaidevan KA.

EBSopadiaieg Slalé€elg otnv taén

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I.E. otn Abaokalia, otnv
Epyaotnpiakn Eknaibevon, otnv Emtikowwvia
LE TOUG (POLTNTEC

e Xpnon dladavelwy Kal SLadpacTikoU TivaKa OTLG
SlaAE€eLg.

e Jyuvtnpnon wotobesoiog pabnuotog pe
EBSopadiaio HuepoAoylo, AvaKoVWOELS Kal
rtapoxr Stdaktikol UALKoU (Stadaveleg Kot
SL80KTIKEG ONUELWOELC).

e Avaptnon BaBuoloylwwyv otnv LotoBecia tou
pobnuatoc.

o Aflomoinon nAekTpovikou Taxudpopeiou Kot
MECWV KOWVWVIKNE SIKTUWONG yLlot TTANPECTEPN
ETUKOLWVWVIA LLE TOUC POLTNTEC.

OPrANQZzH AIAAZKAAIAZ

Meplypdpovral  avaAuTikd o TPOmoG Kot
uedodbot St6aokaliag.
AaAéelg, Seutvapla, Epyaotnpiakr Acknon,
Acknoan [eSiou, MeAétn &  avaduon
BiBALoypapiag, @povriotrplo, Mpaktikn
(Torto9€tnon), KAwikry Aoknon, KaAAiteyviko
Epyaotripto, Aabpaotikn Sbaokalia,
EKTTOUOEUTIKEG ETILOKEWELS, EKmTOvnan UEAETNG
(project), Zuyypan epyaciag / epyaciwy,
KaAAwtexvikn dnutoupyia, K.AT.

Avaypdpovtal oL WPeG UEAETNG TOU poLTNTH yla
kade padnoiakn dpaoctnplotnta kadweg Kot ot
WPEG UN KadoSNYoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, Doprog Epyaciag
Apaotnplotnra s
Aldaokalia 13*3 =39 wpeg
Opovriotnplo 13*2 =26 wpeg
‘Qpeg Melétng 13*5 = 60 wpeg
2U0voAo Madnuarog 125 wpeg

AZIONOTHZIH OOITHTQON
Meptypapn tne dtadikaociag aéloAdoynong

Mwaooa AéoAoynang, Médobdol a&loAoynong,
Alauoppwtikn 1 Suunepaocuatikn, Aokyuaoio
MoAdartAric  Emtdoyrig, Epwrtrioels  Zuvtounc
Anavtnong, Epwrtriceic Avamtuéng Aokipiwv,
Enidvon lpoBAnudatwv, [panty Epyaoia,
ExSeon / Avagopd, [Mpogopikn Eé€taon,
Anuoota Mapouciaon, Epyactnpiakl Epyacia,
KAwvikny  Eé€taon  AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

FAQZZA AZIONOTHZHZ: EAAnVIKA

MEG®OAOZ AZIONOTHZHZ:

() Tehkn ypamtn efétoon pe epwtnpata emniluong
TPOPANUATWY KOl ACKACEWV.

(W) OL ¢outntég  kaAoUvtol va  EKMTOVICOULV
TIPOYPAUUATLOTIK AOKNON UEYAAOU OYKOU LE OTOXO




TNV KOTAOKEUN €VOG OAOKANPWHEVOU TIANpodopLakoU
Avagépovtal pnta mpoobloplouEva KpLTHpLa

aéloAdynong kat eav kat tou eivat npooBaoctua OUOU'] Hatog.

Qo TOUG POLTNTEC. () 3 oepég aoknoswv mou mapadidovral and Toug
doltntég kat Babuoloyouvtal wg mpog TNV opbotnta
Kol TTANPOTNTA TOUC.

H akpBng Stadikacio afloAoynong meplypadetal otnv
lotoBeoia tou padnuartog. H BabuoAoynon yivetal pe
Bapog 50% yia to ypamto, 20% oelpég aoknoswv, 30%
yla tnv epyacia kat bonus 10% ywa tnv KoAUTEPN
gpyaoia.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAloypapioa :

BiBAio [133031084]: >uotiuota Siaxeipiong Pdoswv  Sedopévwy, Tuyypadeic:
Ramakrishnan Raghu, Gehrke Johannes, Exkdoon: 3n BeAtwwpévn ‘Exkdoon, ISBN:
9786182210987, AtaB£tng (EkdoTNC): EKAOZEIZ A. TZIOAA & YIOI ALE.

BiBAio [50662846]: OcpeAlwdelg apyeC ocuotnuAtwy Pdcswv SeSopévwy, Zuyypaodelc:
Elmasri Ramez,Navathe Shamkant B., Ekdoon: 7n Ek&oon AvaBswpnuévn/2016, ISBN: 978-
960-531-343-2, Aladétnc (EkS6TNC): AIAYAOS A.E. EKAOSEIS BIBAIQN

BiBAio [102070677]: >uotrpata Bdoswv Asdopévwy, Juyypadeic: Abraham Silberschatz,
Henry F. Korth, S. Sudarshan, Ex§oon: 7n £k6./2021, ISBN: 978-960-512-743-5, AlaBétng
(Exkd61NC): X. rKIOYPAA & JIA EE

-ZUvaQn EMLOTNUOVIKA TTEPLOSLKA:

e Information Systems, Elsevier

e |EEE Transactions on Knowledge and Data Engineering
e The VLDB Journal, Springer

e ACM Transactions on Database Systems




MYEO031. Poumotikn

NEPIFPAMMA MAOGHMATOZz

FENIKA

2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ
EMIMEAO ZMOYAQN | MPOMNTYXIAKO
KQAIKOZ MAOGHMATOZ | MYEO31 | EZEAMHNO 2ZMNOYAQN >=

TITAOZ MAGHMATOZ | Popmotikn

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TLOTWTLKEG UOVAOEC ATTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES
Tou padnuaroc m.y. AtaAésic, Epyaotnplakéc Aoknoslc k.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC QITOVEUOVTAL EVIALIX Lo TO OUVOAO TOU UaINUATOG MONAAEZ
avaypate Ti¢ eBbdouadiaiec wpeg Stbaokading kot To aUVoOAO TwV AIAAZKANIAZ
TILOTWTIKWVY LovVadwV

Alalé€elg / Epyaotnplakég Aoknoelg / Opovrlotripla 5 5

MpocV<ate oelpec av xpelaotel. H opyavwan Stbaockadiog kat ot
SL6aKTIKEG UEFoS0L TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | Eldwkol urtoBaBpou

yevikou unoBadpou,

eLbkou urtoBadpou, elbikeuong

VEVIKWVY YVWOEWV, avantuéng Seélotritwv

MPOANAITOYMENA MAOGHMATA: | -

FTAQZZA AIAAZKAAIAZ koe | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOIMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://ecourse.uoi.gr/course/view.php?id=1036
MAGOHMATOS (URL)

MAOGHZIAKA ANOTEAEZMATA

Ma6notakd AntoteAécpata
Meptypagovral Ta adnoLakd aAmoTEAECUATA TOU UOTNUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
kataAArAou enumedou mou Yo AITOKTHOOUVY 0L POLTNTEC UETA TNV ETLTUXT 0AOKANPWON ToU Uadriuatog.

SuuBouleurteite to MNapdaptnua A

® [lepypacpr tou Emutédou twv Madnolakwyv AoteAeoudtwy yLa kade eva kUkAo omoudwv oUupwva ue to MAaioto
Mpoodévtwy tou EupwrnaikoU Xwpou Avwtatng Ekraibevong

® [lepypacikoi Asiktec Emumébwy 6, 7 & 8 tou Eupwnaikou lMAataiou Mpoooviwv Aia Biou Madnaong kat to Mapaptnua B

® [IepiAnmtikog OSnyog auyypaerc Madnolakwyv AoteAeoudtwy

OL oto)oL Tou padbnuatog ivat:

e H mapouciacn Twv Baclkwv apxwv tng Poumotikig pe éudacn otnv avaiuon,
HOVTEAOTIOINON, OTOV OXESLOOUO TPOXLAC KOL OTOV €AEYXO TWV POUTIOTIKWV
HUNXQVIOLWV.

o H LEALTN TWV AmopAitNTWY HoBOnUATIKwy gpyaleiwy Kal n Katavonon Tou Tpomou
AELTOUPYLOG TWV POUTIOT.

Baoikn emibiwén tou pabnuatog eivat ot poLtnTEG LETA TO TEAOG TOU HaBAUATOC va lval o€

Béon va:



http://ecourse.uoi.gr/course/view.php?id=1036

e AvtilapBavovtal Baclkeg Evvoleg TG Bswplag TNG POUMOTIKAC KAl TOU POUTTOTIKOU
g\éyyou.

e Na KaTavooUV ToV TPOTIO AELTOUPYIAC HLOC POUTOTIKAG TAATHOPUAG KOl TO LOVIEAD
QUTOVOUNG KIVNGoNG EVOG POUTIOT.

e Na peletouv Kat va eMAUOUV aTAA TTPOBANLATA POUTTOTIKOU XELPLOUOU, OXESLACUOU
TPOXLAG KAl SUVAULKAG cupmepLdopAg TOUG.

Fevikég IKavotnTeg
ANouBavovtag unmoyn TG YEVIKES LKAVOTNTEG TTOU TIPETTEL VAL EXEL QITOKTHOEL O MTUXLOUXOG (OMWG UTEG QVAYpAPOVTAL OTO
Mapaptnua AutAwpatog kat mapatidevial akoAoudwe) o€ moLa / TOLEG ATO AUTEG ATTOTKOTTEL TO UAINuUa;.

Avaintnon, avaduon kat cuvdeon SeSougvwy Kat Sxeblaouog kat Stayeipton Epywv

TTANPOQOPLWY, UE TN XPrON KAL TWV amapaitnTwy 3eBaoudG oTn SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTLOULKOTTA
TEXVOAOYLWV 2eBaoudg ato uoko reptBaiiov

lpooaployr o€ VEEG KATAOTAOELG Emtidelén kowwvikrig, emayyeAUaTikn¢ kat nBkG umeuduvotnTag
AnfyYn anopacewv kat evatodnaoiag oe Jéuara eUuAou

Autdévoun epyaoia A0KNON KPLTIKIG KOl UTOKPLTLKAG

Ouadikn epyaocia Mpoaywyn tn¢ EAeVTePNGS, SNULOUPYIKNAG KL EMAYWYIKNG OKEWYNG
Epyaoia oe 61edveg meptBailov

Epyacia oe Siemiotnuoviko neptBaiiov AMeg...

TMapdywyn VEwV EPEVVNTIKWY LOEWV

e Avalntnon, avaAuon Kol cuvBeon Sedopévwy Kal TANPodOopLWY, LE TN Xpron Kat
TWV amapaitnTwy TEXVOAoyLwY

e Anyn anodpdocewv

e Opadikn gpyaocia

e [lpoaywyn tg eAelBepnc, SNULOUPYLKAC KOl EMAYWYLKNCG OKEYNC

e |kavotnta adaipeong otn poviehomnoinon npoBAnUATwy

NEPIEXOMENO MAGHMATO2

Ewoaywyn: lotopikn avadpoprn, ©&opn Kol TofvOpNnon Twv POUmoOT, Béon  Kal
TIPOCAVATOALOUOC.

Kwnuatikn: EuBeia kivnpatikn, avtiotpodn Kwvnuatikn, dtadopikn Kvnpatikn, lakwBLaveg
UNTPEG, LOLopopdLeg, XWPOC pyaciag, OTATIKY, KLVNUATIKA TPOX0POPWY POUTOT.

Avvauikn: Emtdyuvon otepeol cwpatog, duvaulkn Bpaxtovwy, Suvaplkr tpoxodopwv
POUTIOT, Statunwon SuVOULKNAC KaTd Lagrange, mpooouoiwan.

Ixedlaouoc TPOYLAG Kal Kivhong: Mapaywyr TpoxXLWV, TPOXLEC OTOV XWPO TwV apBpwoswy,
TPOXLEC O0ToV KapTeoLavo Xwpo, OXESLOCUOG Kivnong TpoXodOpwY pOUTIOT.

‘EAEYX0C POUTIOTIKWY OUCTNUATWY: EmtevepynTég Kal aoBntipeg, €EAeyxog B€ong, AOYLOULKO
TIPOYPOUUATIOUOU KOL TIPOCOKOLWONG POUTOTIKWY cuotnuatwy (ROS, Octave).

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIHzZH

TPOMOZ NAPAAOZHZ | AloA£EELG, OLOKNOELG OTNV TALN, OLadIKN Epyaoia
Mpoowrno ue mpoowrno, E§ amootdoewg
eknaibevon KA.

e XPHZzZH TEXNOAOFIQN e  Xpnon Stadavelwy KoL UTIOAOYLOTH OTLG
NAHPOMOPIAZ KAI SLahégeLc.
EMNIKOINQNIQN
Xprion T.1.E. otn Abaokadia, otnv ® Juvtipnon otooehibag nabnpatog pe to
Epyaotnpuar Exnaibevon, oty TLEPLEXOHEVO TOU HABHHATOC, OVOKOWWOELS

Emikolvwvia UE TOUG QOLTNTEG




Ka mapoxr S18aktikol UALKOU (Stodaveleg Kat
SL8OKTIKEG CNUELWOELC).

o  Xpnon POUITOTIKWY UNXOVIOUWYV OTLC OPOSIKEG
epyaociec.

e Avdptnon BaBpoloylwv PECW TNG
NAEKTPOVIKAG MAatdoppag Staxeiplong
podnuatwv tou M.l

e Aflomoinon nAektpovikou Taxudpoueiou yla
TIANPEOTEPN ETIKOVWVIA HE TOUG dOLTNTEC.

OPFANQSH AIAAZKANIAZ ] ®éprog Epyaciac
MepLypagpovral avaAuTiKd 0 TPOTog kat uédobdot Ap aotnplotnta Ef auUAVOU
Stbaokadiag. Hn
Awadé€elg, Sepwvdpla, Epyaotnpiakry Aoknon, Aldookahia 13*3 =39 wpeg
Agknaon  lMebiou, MeAétn &  avdaiuon ’QPEC ME)\éTI’]Q 86 (prC

BiBAwoypagpiag, @povriotipto, Mpaktikn
(Tomo9¢tnon), KAwikn Aocknon, KaAAitexviko
Epyaotrjplo, Awabpaotikn Stbaokalia,
EKTTaUSEUTIKEG ETULOKEYELS, EKTTOVNON UEAETNG
(project), Suyypapri epyaciac / epyactwy,
KaAAiteyvikn dnutoupyia, K.AT.

Avaypd@ovtal oL WPEG UEAETNG TOU QOLTNTH Yla
kade padnolakn Spactnplotnta Kadws Kat ot Sovoio Maﬂri UATOC 125 o PEC
WPEG un kaBodnyoUUevNG UEAETNG OUUPWVA UE
TG apxEG Tou ECTS

AZIONAOTHZH OOITHTQON | TAQ3IA AZIOAOTMHIHE: EAAnVIKA
NMeptypapn tne Stadikaoiag aétoAoynang

Mwooa AéloAdynong, Médobot aétoAdynong, MEOOAOZ A=ZIOANOIHZHz:
AlUopPWTLKY 1 SUUTEPAOUATIKY, AoKiuaoia
MoAarnAri¢  Emidoyrig, Epwtrioelg S0vtoung
Andvnons, Epwtriceis Avdamtuéng Aoxwiwv, | (ii) Epyacia avaluong kat emiluong mpoPAnuatog
Emiluan  MpoBAnudtwv, [panti Epyaoia,

(i) TeAkn ypartr e€€taon enihuong acknoswv (70%).

Ex9eon / Avagopd, [lpogopikn Eétaon, (30%)'

Anudota Mapouaiaon, Epyaoctnpiakn Epyaoia,

KAwvikry  Eé€taon  Aodevoug,  KaAAwteyvikn

Epunveia, AAn / AMec H akpBng Stadkaoio aflohdynong meplypadetal otnv

Avaépovtal pntd mpoodloplougva KpLTHpla lotooeAiba Tou uaenuatoq.

aétoAdynong kat eav Kot mou givat mpooBdotua
Q7TO TOUG (POLTNTEG.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

BiBAio [11768]: Aoulyépn, Z., Poumotiki: Kwnuatikr, Auvvapikn kot EAeyxog ApBpwtwv
Bpayxlovwy, Ek6ooelg Kpitikn, 2007.

BiBAio [32997955]: Siciliano B., Sciavicco L., Villani L., Oriolo G., Poumotikr: Movtelomnoinon,
IxeSLaoUOG Kall ‘EAeyyxog, Ekb0oeLg r. X. ®ouvrtag, 2013
BiBAio [133028825]: Craig, J.J., Elcaywyn otn Poumotikn, 4n BeAtlwpévn Ekdoon, Exkddoelg
T{OAa, 2024.

BiBAio [94643354]: Peter Corke, POMMOTIKH, OPAIH KAl EAEMX0Z, EkSooelg . X. Dolvrag,
2020

-2UvaQn ENLOTNUOVIKA TTEPLOSLKA:
e The International Journal of Robotics Research.
e |EEE Transactions on Robotics.
e |EEE/ASME Transactions on Mechatronics




MYEO034. YrtoAoyiotikr) Mrewpetpia

NEPIFPAMMA MAGHMATOZ
FENIKA
IXOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MTAHPO®OPIKHZ
EMINEAO ZMOYAQN | MPOMTYXIAKO
KQAIKOZ MAOGHMATOZ MYEO34 | EZAMHNO zMOYAQN 26
TITAOZ MAGHMATOZ | YroAoyloTikr Fewpetpla
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASOEC ATTOVEOVTAL OE SLOKPLTA EBAOMAAIAIES
UEPN TOU padrpatog m.y. AlaAéeic, Epyaotnplakéc Acknoels K.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC QITOVEUOVTAL EVIALIN YL TO CUVOAO TOU UaINUATOG MONAAEZ
B i ) . AIAAZKANIAZ
avaypayrte ti¢ eBdouadiaicc wpeg Stdaokadiag kot To cUVoAo Twv
TUOTWTIKWY LOVASWV
Awalé€elc / Epyaotnplakég Aoknoelc / Opovriotrpla 3/1/1 5
MpooV¥éate oelpéc av xpetaotel. H opyavwaon dtdaokadiag kat ot
SLOAKTIKEG UETOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).
TYNOZ MAGHMATOZ
yevikoU unoBadpou, . .
£L8tkov urtoBadpou, elbikevong Edwo0 Yroabpou
VEVIKWV YVWOoEewV, avantuéng Seélotntwv
NMPOANAITOYMENA MAGHMATA: OXI
TAQZZIA AIAAZKAAIAZ kot
EZETAZEQN: EAAHNIKH
TO MAGHMA NMPOXZ®EPETAI ZE NA
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA . .
http://www.cse.uoi.gr/~palios/comp geom
MAGHMATOZ (URL) p:// er/7p / b8 /
MAOHZIAKA ANOTEAEZMATA

Ma6fnolakda AntoteAéopata
Meplypapovrtal ta padnoLakd moTeAEouaTa Tou LodNIUATOG Ol CUYKEKPUUEVEG YVWOELS, SEELOTNTEG KAl LKAVOTNTES
kataAAndou enneSou mou Ja AITOKTIOOUV OL QPOLTNTEG UETA TNV EMLTUX 0AOKApwon Tou padriuatog.
SupBouleurteite to lMapdaptnua A
o [leptypoapri tou Emunédou twv Madnaotakwv AnoteAeoudatwy yla kade Eva kUkAo omoudwv cuupwva ue to lMaicto
Mpoodvtwy tou EupwriaikoU Xwpou Avwtatng Ekmtaidevong
o [leptypacpikoi Acikteg EmuméSwvy 6, 7 & 8 tou Evpwnaikou MAatoiou lMpoaoviwy Awd Biou Mdadnonc kat to Mapaptnuo B
o [lepiAnmtikog 08nyog cuyypapric Madnolakwyv AmoteAeoudtwy

EKUAONoNn Twv KUPLWV aAYOopLOULKWY TEXVIKWY, oAyopiBuwyv kot Souwv SeSopévwy yla
TipoPARpaTa TTou adopoUV YEWUETPLKA OVTLKELEVAL.

IkavotnTa epapuoyng Twv OAYOPLOULKWY TEXVIKWY 0TNV eMiluon VEWV TPOoRANUATWY.
IKAVOTNTA QTTOTEAECUATLKAG QVATIOPAOTACNC YEWHETPLKWVY OVTLKELLEVWY KaL XProNG TOUG
OE TIPOYPAMMOTA UTIOAOYLOTH KaBwC Kal Kwdlkomoinong oAyopiBuwy ylo YEWUETPLIKA

QVTIKE(HEVA.

Fevikég IkavoTnTEg
NauBavovtag Unon TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QUTOKTHOEL O MTUXLOUXOG (OTWE QUTES avVaypa@POVTaL OTO
Mapaptnua AuTAwuatog kat tapatidevral akoAdoUdwc) oe mota / TOLEG ATTO AUTEG ATTOTKOTIEL TO Uadnua;.



http://www.cse.uoi.gr/~palios/comp_geom/

Avaintnon, avaiuon kat cuvdean Sebougvwy kat
TIANPOPOPLWY, UE TN XPrION KL TWV amapaitnTwy
TexVOAoyLwV

lMpooapuoyn o€ VEEG KATAOTAOELS

Anyn anopdoewv

Autovoun epyacia

Ouadikn epyacia

Epyaoia oe Stedveg meptBaAlov

Epyacia og biemiotnuoviko eptBaAlov
Mapdywyn VEwV EPELVNTIKWY LOEWV

SxebLaouog kat Staxeiptan Epywv

£6a0o6G 0Tn SLOPOPETIKOTNTA KOl OTNV TOAUTTOALTLOULKOTNTAL
2eBaoudg ato puatko neptBailov

Entibelén kowwvikrig, emayyeAuatikic kat nOKkr¢ umeuBuvotnTog
kat evalodnoliag o éuara @UAou

A0KNGN KPLTLKAG KOl QUTOKPLTLKIG

Mpoaywyn tn¢ eAeUTepng, SNULOUPYLKIG KoL EMAYWYLKIG OKEYNG

o AlyoplBuikn okén

anmapaltnTwy TeEXVoOAoyLwv

e Autovoun epyacia

e Opadikn epyacia

e [poaywyn eAelBepnc, SNULOUPYLKAG KOL EMOYWYLKNC OKEPNC

e Avalntnon, avaAuon Kal ouvBeon SeSouEVWY Kal TANPOdOoPpLWY, PE TN XPNon Twv

e |kavotnta adaipeong yla povrtehomnoinon npofAnuUatwy

NEPIEXOMENO MAGHMATO2

BOOLKA YEWUETPLKA QAVTIKE(PEVO KOL QVATIOPAOTACK) TOUG OTOV UTtoAoYLoTH. To Bewpnua g
MwakoBnkng. MéBodog oapwaong erumédou. AlapépLon LOVOTOVOU TTOAUYWVOU O€ Tpilywva,
Slapéplon amAol moAuywvou ot tplywva. Alapéplon moAueédpou oe tetpasdpa. Kupto
nepiPAnua ce SUo0 Kol TPEL] Slaotdoelg. Aldypaupa Voronoi, Delaunay Siapéplon o€
Tplywva, oxéon pe kuptd mepifAnua. Aatdéelg eubelwv ypapuwy, to Bewpnua lwvng,
OTAOUEG, PETAOXNUATIOMOC SuikoTnTog. MEWPETPLK avalntnon, avalntnon onueiov oe
moAUywvo, avaltnon onUelov og TIEPLOXEG TOU eTmMéSou. Avalntnon wg mpog opboywvia
nieploxn (range searching). Fewpetplkég Sopeg Sedopévwy.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIHZH

TPOMOZ NAPAAOZHZ
Mpdowro ue npéowno, E§ amootaoewg
eknaibevon KA.

Mpoéowro pe npdowro, avabeon aokAoEwWY

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.I1.E. otn Aldaokalia, otnv
Epyaotnpiakn Eknaibeuon, otnv Emtikowvwvia
LE TOUG (POLTNTES

®  OTTIKOTIOLNOELG YEWMIETPLKWV aAyopiBuwv

e Juvtrpnon LotooeAidag HabApatog pe avaptnon
S160KTIKOU UALKOU Kol AVOKOWWOEWV

e Aflomoinon nAekTpovikou Taxudpopeiou yla
ETIKOWVWVIA LE TOUC POLTNTEG

OPIFANQZzH AIAAZKAAIAZ

Meplypdpovral  avaAuTikd o TPOmoG Kot
uedodbot St6aokaliag.
AaAéelg, Seutvapla, Epyaotnpiakr Acknon,
Acknon [lebiou, MeAétn & avdAuon
BiBALoypapiag, @povriatrplo, Mpaktikn
(Torto¥€tnan), KAwvikny Acknon, KaAAitexviko
Epyaatripto, Aadpaotikn Sbaokalia,
EKTToUOEUTIKEG ETILOKEWELS, EKmovnan UEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAwtexvikn dnutoupyia, K.ATL.

, ®Doprog Epyaciag
Apaotnplotnra s
Aldaokalia 13*3 =39 wpeg
Epyaotnplakég AGKNOELG 13*1 =13 wpeg
Opovtiotipla 13*1 = 13 wpeg
‘Qpeg HeA€Tne 60 wpeg




Avaypdpovtal oL WPeG UEAETNG TOU poLTNTH yla
kade padnoiakn dpaoctnpiotnta kadwes Kot ot
WPEG UN KadobNYoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

2UvoAo MaBnpatog 125 wpeg

AZIOAOTHZH ®OITHTQN
Meptypapn tne Stabdikaciac aéloAoynong

Mwaooa AéoAoynang, Médobdol aéloAdynang,
AlaHopQWTLKN 1) SUUTEPAOUATIKY, Aokiuaoia
MoAdartAric  Emidoyrig, Epwtrioels  Zuvtoung
Anavtnong, Epwrtrioeic Avamrtuéng Aokipiwv,
Enmiduan MpoBAnudtwv, [panty Epyaoia,
Exdeon / Avagopa, [pogopikri E&taon,
Anuoota Mapouciaon, Epyactnpiakr Epyacia,
KAwvikny  E&€taon  AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpoodloplouéva KpLTnipla
a&loAdynong kat av kat tou eivat mpooBaotua
QIO TOUG (POLTNTEG.

FAQZZA AZIONOTHZHZ: EAANVIKA

MEGOAOZ A=ZIOANOTHZHZ:
(1) Tehkn ypamtn e€€tacn He epwTUATA KOTAVONONG
™G didaxBeioag UANG Kol EMAUONG OLOKAOEWV

(u) 3 Opadeg Mpamtwv Acknoewv

alohdynong mpoodlopiletal

H péBodog otnv

lotooeAiba Tou paOnuaTog.

ZYNIZTQMENH-BIBAIOTPADIA

-lpotewvouevn BiBAoypapia :

BiBAio [12407978]: YNOAOTIZTIKH TEQMETPIA - AATOPIOMOI KAl EOAPMOTEZ, MARK DE
BERG, OTFRIED CHEONG, MARK VAN KREVELD, MARK OVERMARS

BiBAio [13936]: YNOAOTIZTIKH TEQMETPIA: MIA ZYTXPONH AATFOPIOMIKH MPOZEITIZH,

IMANNHZ Z. EMIPHZ




MYEO035. YrtoAoyiotikr) Nonpoouvn

NEPIFPAMMA MA@HMATOS
FENIKA
IXOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ
EMNINEAO ZMOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ MYEO035 | EZAMHNO zNOYAQN =>6
TITAOZ MAGHMATOZ | Yrtohoylotikr) Nonpoouvn
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG QTTOVEOVTOL OE SLOKPLTA EBAOMAAIAIES
Uépn tou padnuarog m.x. AtaAééelg, Epyaotnplokes AOKROELG K.ATT. Av ol QPES NIZTQTIKEZ
TILOTWTLKEG LOVAOEC ATTOVELLOVTAL EVIALX YLA TO OUVOAO TOU UATNUATOG MONAAEZ
avaypate Ti¢ eBbouadiaie wpeg Stéaokading koL To aUVoAo Twv AIAAZKANIAZ
TUOTWTIKWY UOVASWV
Awalé€elc / Epyaotnplakég Aokioelc / Opovriotrpla 5 5
MpooVéate oeipéc av ypetaotel. H opyavwaon dtdaokadiag kat ot
SLOaKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA
oto (6).
TYNOZ MAGHMATOZ | Eupabuvong
yevikoU urmoBadpou,
£L6tkov urtoBadpou, elbikevang
YEVIKWY YVWOEWY, avantuéng Seélotritwv
MPOAMAITOYMENA MAGHMATA: | OXI
TAQZZA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA NPOX®EPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://www.cse.uoi.gr/~arly/courses/nn/nn.html
MAGOHMATOZ (URL)
MAOHZIAKA ANOTEAEZMATA

Mabnolakd AroteAécpaTo
Meptypagovral ta Ladnolakd amoTeEAECUATA TOU UaTUOTOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KAl LKAVOTNTES
kataAAndou ennédou mou Ya AIOKTOOUV OL QPOLTNTEG UETA TNV EMLTUXT 0AOKAjpwon Tou padriuatog.
SuuBouleuteite to Mapdaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwy ArtoteAsoudtwy yia kade éva kUKAo ommoudwv auupwva ue to lAaioto
Mpoagdvtwv tou Eupwnaikou Xwpou Avwtatng Ekmaibeuang
o [leptypapikoi Aeikteg Emumédwy 6, 7 & 8 tou Eupwrnaikou MAatoiou Mpoooviwy Aid Biou Madnang kat to Mapaptnuo B
o [lepiAnmtik6g O6Nyos ouyypaprc Madnolakwyv AoteAeoudtwy

JTOXOC TOU HaBNUaTog elvol KatapxAv N Kotavonon Twv Yevikwv peBodoloylwv Tng
UTTOAOYLOTIKAG VONUOOUVNG KAl TWV TPOoPANUATWY TIou TUAUOUV. TN OUVEXELA N €udaon
Slvetal ota TEXVNTA VEUPWVLIKA SikTua. Baolkog otoxog elval n Katavonon the nadnong ue
napadeiypata, Twv PeEBOSwvV ekmaldeuong VEUPWVIKWY OIKTUWV  XPNOLUOTIOLWVTOC
mapadelyaTa, N KATAVONOoN TWV EVVOLWYV TN YEVIKEUONG Kal TNG untepekmaibeuong, Kabwg
Kol Twv LeBOSwV mou xpnotponolouvtal yo Ty anoduyn unepeknaideuong.
Ta kUpla eMISLWKOPEVA AToTEAETOTA Elval:

® 1 KOTAVONON TNG MABnong pe mapadeiypota wg pebodoloyiag yla tnv emiluon

TPOoBANUATWY
® nKatavonon tTwv Stadopwv KOTNYopLWV MPOoBANUATWY Habnong



http://www.cse.uoi.gr/~arly/courses/nn/nn.html

® 1) KATAVONON TWV EVVOLWV TNG YEVIKELUONG KL TN untepekmaibeuong

® 1 amoOKINOoN TNG LKAVOTNTAG EKTIALGEVONG TEXVNTWY VEUPWVIKWY SIKTUWV YL TNV
eniAuon mpoPAnuaTwy pabnong pe mapadsiypata onwg tagvopnon, mpoBAsdn kat
opadormoinon.

Fevikéqg IkavoTnTeg
NauBavovtag Unon TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QITOKTHOEL O TITUXLOUXOG (OMTWE QUTEG QVaypapovTaL OTO
Mapaptnua AuTAwuaTog kat tapatidevial akoAdovdw() ae mota / MOLEG A0 AUTEG ATTOTKOTEL TO Uddnua;.

Avalnitnon, avaiuon kat cuviean Sebouévwy Kat SXedLaoUOS KaL Slaxeiptan Epywv

TANPOPOPLWY, UE TN XPIION KAl TWV ANApaiTNTWY 2eBaou0G OTN SLOPOPETIKOTNTA KAl OTNV TTOAUTTIOALTIOULKOTN T
TexVoAoyLwv 3eBaoudg ato puatko neptBaiiov

lMpocaployr O€ VEEG KATATTAOELG Emnibeién kolvwvikng, emayyeAuatikig kat ndikn¢ umevduvotntag
AfYn amopacswv Kot evalodnoiag o Yéuara euAou

Autovoun epyaacia A0OKNGN KPLTIKIG KAl UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTEPNG, SNIULOUPYLKIG KAl ETTAYWYLKIG OKEYNG
Epyaoia oe 6iedvég neptBiAlov L

Epyaoia og Stemotnuoviko neptBaAlov AMeg...

Mapdywyn VEwv EPEUVNTIKWV LBEWY s

o [lpoaywyn eAeVBepNG, SNILOUPYLKAG KOL ETIAYWYLKAG OKEPNG

e Avalntnon, avaAluon Kot cuvOecon SeS0UEVWY, TEXVIKWY Kal TTAnpodopLwy, UE TN
XPNoN KAl TWV amapoitnTwy TEXVIKWY

o Atlomoinon Sounpévng Habnuatikng okEWng otnv avamtuén Kot tekpnplwon
ETUXELPNUATWY

e Avarmtuén aAyoplBULKn G oKEPNG

e |kavotnta povieAomnoinong mpofANUATWY TOU TPAYUATIKOU KOGUOU

NEPIEXOMENO MAOGHMATO2

Elcaywyn otnv YroAoylotikr) Nonpoouvn, BLOAOYLIKA VEUPWVIKA SiKTUQ, TEXVNTA VEUPWVLKA
Siktua, pabnon pe mapadslypata, Katnyopieg pabnong, to perceptron, to moluveninedo
perceptron, iktua RBF, pabnon Kal yeVikeuon, avtaywvLloTikn padnon, o alyoptbuog LVQ,
To 6ikTtuO SOM, To Siktuo Hopfield, veupo-acadn cuothuata.

Epyaotnplo: TMpoypoppatiopnds kat sdpapuoyn Pacwkwv peOOSwv ekmaibeuong pe
napadelypara.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHzZH

TPOMOZ NAPAAOZHZ | AlaAé€elg kal epyaoTrpla he Gpuaotkn mapouacia
Mpoowrto ue npdowrno, E§ anootdoews
ekmaidevan KA.

XPHZH TEXNOAOTION | o  Xprion Stadavelwv Kot TOAURESIKOU UALKOU
MAHPOMOPIAS KAI EMIKOINONION SLABEGUL0U OTO SLABIKTUO,

Xprion T.[.E. otn Atbaockadia, otnv , , ,
Epyaotnpian Eknaibevan, otnv Emkowwvie | ®  2UVTHPNON LotooeAidag pabnuatog.

HETOUC QOUTNTES | o AydpTNON PABUOAOYLWV HEGW TNC NAEKTPOVIKAC
mAatdoppuag dtaxeipiong pabnuatwy tou M.l.

e Aflomoinon nAektpovikou Taxudpopeiou ya
TIANPEOTEPN ETUKOLVWVIA LE TOUG HOLTNTEG.

OPIrANQZH AIAAZKAAIAZ 3 ®ddproc Epyaciac
Meplypdpoviar  avaAutikd o TPOmo¢ Kt Apaotnpiotnta E€aurvou
uedodbol St6aokaliag. - ] -
AwaAééeig, Sepwvapia, Epyaotnpiakry Acknon, Aloegerg 13*3 =39 wpeg

Acknan [lebiou, MeAétn & avdAuon




BiBALoypapiag, @povriatrplo, Mpaktikn
(Toro9€étnon), KAwikry Aoknon, KaAAitexviko
Epyaotripto, Aabpactikn Sdaokalia,
EKTToUSEUTIKEG ETILOKEWELS, EKTTOvnan UEAETNG
(project), Suyypan epyaciac / epyaoiwv,
KaAAtteyvikn Snutoupyia, K.Am.

Avaypd@ovtaL oL WPEG UEAETNG TOU poLTNTH yLa
kade padnotakn dpactnplotnta kKadwe Kot ot
WPEG UN KadobNyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

Epyaotnplokég AGKAOELG 13*2 =26 wpeg
‘Opeg MeAétng 60 wpeg
2U0voAo Madnuarog 125 wpseg

AZIOANOTHZH ®OITHTQN
Meptypapn tne Stadikaciac aéloAdynong

Mwaooa AéoAoynang, Médobdol a&loAoynong,
AlapopQWTLKN 1) SUUTEPAOUATIKY, Aokiuaoia
MoAdartAric  Emidoyrig, Epwtrioels  Zuvtoung
Anavtnong, Epwrtriceic Avamtuéng Aokipiwv,
Enmiduan MpoBAnudatwv, [panty Epyaoia,
Exdeon / Avagopa, [pogopikri E&taon,
Anuoota Mapouoiaon, Epyaoctnpiakn Epyaocia,
KAwvikny  E¢€taon Aodevoug,  KaAAitexvikn
Epunveia, AAAn / AAec

Avapépovtal pntd mpoabloplouéva KpLtipLa
aéloAdynong kat eav kat tou eivat npoaBaoctua
QIO TOUG (POLTNTEG.

FAQSSA ASIOAOTHEHE: EAAvikA

MEG®OAOZ AZIOANOTHZHZ:
(at) TeAkn yparttr e€€taon
(B) E€€taon epyaotnplakwv acknoewv (lab projects)

H akpBng Stadikaoia afloAoynong meplypadetal otnv
LotooeAiba Tou padnuaTog

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

BiBAio: S. Haykin, «Neupwvikd Aiktua & Mnyaviky Mabnon», ISBN 978-960-7182-64-7,

Ekdo0eLg Nanaocwtnpiou, 2010.

BiBAio: K. Alapavtdapag, «Texvntd Neupwvikd Aiktua», ISBN 978-960-461-080-8, EkSO0ELG

KAe16ap1buog, 2007.




MYEO036. YrtoAoyiotikr) MoAumAokotnta

NEPIFPAMMA MA@HMATOS
FENIKA
IXOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MAHPO®OPIKHZ
EMINEAO ZMOYAQN | MPOMNTYXIAKO
KQAIKOZ MAGHMATOZ MYEO036 | EZAMHNO zNMOYAQN >=6
TITAOZ MAGHMATOZ | Yrohoylotikr) MoAumAokotnta
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASOEG ATTOVEOVTAL OE SLOKPLTA EBAOMAAIAIES
UEPN TOU padrpatog m.y. Aladéeic, Epyaotnplakéc Acknoels K.Am. Av ot QPES NIZTQTIKEZ
TILOTWTLIKEG UOVAOEG AITOVEUOVTAL EVIALN VLo TO OUVOAO TOU UaINUATOG MONAAEZ
avaypate T eBéouadlaics wpeg StbaockaAing kot to oUVoAo Twv BIAAZKANIAZ
TUOTWTIKWY LOVASWV
Awalé€elc / Epyaotnplakég Aoknoelc / Opovriotrpla 3/0/2 5
MpooV¥éate oepéc av xpetaotel. H opyavwaon dtdaokadiag kat ot
SL6AKTIKEG UEVOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).
TYNOZ MAGHMATOZ | Eupabuvong
yevikoU unoBadpou,
£L8tkov utoBadpou, elbikevang
VEVIKWV YVWOoEewV, avantuéng Seélotntwv
NMPOANMAITOYMENA MAGHMATA: | -
TAQZZA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA MNPOZ®MEPETAI 2E | NAI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://www.cse.uoi.gr/~cnomikos/courses/cc/cc-main.htm
MAGHMATOZ (URL)
MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AltoteAécpaTo
Meptypdapovral ta Ladnolakd amoTEAECUATA TOU UoTUOTOC OL CUYKEKPLUEVEG YVWUOELS, SEELOTNTEG KA LKAVOTNTES
kataAAnAou enunédou mou Ba aTOKTHOOUV 0L (POLTNTEG UETA TNV EMLTUXT) OAOKApwon Tou Uadnuatog.
JuuBouleuteite to Mapdptnua A
o [leptypapri tou Emunédou twv Madnaotakwv AnoteAeoudtwy yla kade Eva kUkAo omoudwv ouupwva ue to lMAaioto
Mpoodvtwy tou Eupwriaikou Xwpou Avwtatng Exkrtaidevong
o [leptypapikoi Aeikteg Emumédwvy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoodviwy Aid Biou Madnang kat to Mapaptnuo B
o [lepiAnmtikog 06nyog cuyypapric Madnotakwv AmoteAeoudtwy

JTOX0¢ TOU padnuatog eival va 600el évag TUTILKOG 0pLOUOG TNG EVVOLOG TOU UTIOAOYLOTIKOU
nipoPAnuatog, va eloaxBouv Baotkd UTTOAOYLOTIKA LLOVTEAD OTIWG €lval oL unxaveg Turing, va
arodelytel OTL utdpxouv TiPoBAARUATA TIOU £ival pN-eMAUOLUO, VO OPLOTEL O XPOVOG KOl O
Xwpo¢ Tou amaltel pia punyavn Turing, va swoaxBel n évvola TOU UN-VIETEPULVIOUOU, va
KaTatayouv ta emAUoLUa TTPoBARATA 0 KAAOELG TOAUTTAOKOTNTAG Kal va StepeuvnBolv n
OXEOELG LETAEY TWV KAACEWV QUTWV.

MEeTa tnVv emLtuyn mapoakoAouBnon Tou pabnuartog o doltntrg Ba yvwpilet:
e TLelval UTtOAOYLOTLKO TIPOPANA

® OpLOoPEVA BACLKA UTTOAOYLOTLIKA LLOVTEAQL



http://www.cse.uoi.gr/~cnomikos/courses/cc/cc-main.htm

®  TIWG UIMOPOUUE VOl SWOOUHE VOV TUTILKO OPLOUO YL TNV ATUTIN £VVOLa TNG

umoloyiolung cuvaptnong

®  OTLUTIAPYXOUV UTIOAOYLOTIKA TipoBAAaTa Ta omola ival pn-emAloLpa.

®  OTLUTIApYOUV eTAUCLUa TipoBARUaTa Ta onola ival ducemiluta

® TWw¢ va anodeifel 0Tl éva mPOPANUA elval KN-eTAUGLUO XPNOLLOTIOLWVTOG

Slaywvormoinon 1 avaywyn.

® TWG va armodeifel OTL éva mPOPAnpa eival SUCEMIAUTO XPNOLLOTIOLWVTOG AVAYwYN

TLOAUWVULLLKOU XpOVOoU.

®  OpPLOMEVEC BAOCLKEG KAAOELG TIOAUTTAOKOTNTAG KO TLG LETAEY TOUG OXEOELG.

Fevikég IKavOTNTEG

AauBavovtag urmoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O ITUXLOUXOG (OMTWE QUTEG avaypa@ovIal oTo
Mapaptnua AutAwuaToc kat napatidevral akoAoudwe) o€ moLa / MOLEC ATO AUTEC ATTOOKOTTEL TO puadnua;.

Avalnitnon, avaAuan kat cuv9ean eSougvwy kat
TIANPOWOPLWY, LE TN XPHON KAL TWV aITapaiTNTWV
TEXVOAOYLWY

lMpooapuoyr O€ VEEG KATAOTAOELG

AfYn anopdaoswv

Autdvoun epyacia

Ouadikn epyaoia

Epyacia og 6ieveg neptBaiiov

Epyaocia oe biemiotnuoviko neptBaAlov
Mapdywyrn VEwV EPELVNTIKWY LOEWV

Sxeblaouog kat Stayeiptan Epywv

3eBaouoG atn SLaPOPETIKOTNTA KOl OTNV TTOAUTIOALTLOUIKOTNTA
2eBaoudg ato pualko neptBailov

Enibelén kolvwvikrg, emayyeAUaTikiG kat nUikn¢ umeuduvotntag
Kot evatodnoiac o Yéuara puAou

A0KNON KPLTLKIG KOl CUTOKPLTIKIG

Mpoaywyn tnG EAeUIePNG, SNULOUPYIKNG KOt ETTAYWYLKIG OKEYNG

e [lpocaplOYH O€ VEEG KATAOTAOELS

e Autovopn epyacia

e [lpoaywyr tng eAelBepnC, SNULOUPYLKAG KAL EMAYWYLKNG OKEYNG

e AfYn anoddacewv

NEPIEXOMENO MAGHMATO2

YTMOAOYLOTIKA TIPOBAALATA KoL TUTILKEG YAWOOEG.

MpwTapXIKEG AVaSPOULIKEC CUVAPTHOELC.

AvadpOULKEC CUVOPTHOELC.

Mnyxaveg Turing Kot LooSUVa A UTIOAOYLOTIKA LOVTEAQL.

H 6¢on tou Church.
Kavovikn popdn Kleene.
Mn emlucLlpoTnTa.

AvadpopLKa Kal avadpopLka aplBunotpuo cUVoAa.

H apBuntikn Llepapyia.

Mn VTETEPULVLOTIKEG pUNXavES Turing.

KAdoeLg ToAUTIAOKOTNTOG.
OLkAdoetg P, NP kat PSPACE.
AvaywyEg Kal TAnpotnTa.
NP-mtAnpn mpoBAnuarta.

Mpappatikég Kal n lepapyia Chomsky.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTMHZH

TPONOZ NAPAAOZHZ
lMpoowro ue npoéowro, E§ amootdoewe
eknaidevon KA.

Alalé€elg




XPHZH TEXNOAOIIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[.E. otn Atbaockadia, otnv
Epyaotnpiakn Eknaibeuon, atnv Emkowvwvia
LLE TOUG QOLTNTEC

e Xpnon Stadavelwy Kot SLadpaoTikol Tivaka oTLg

Slaletelc.

e Alatipnon lotooeAida pabrpatog, otnv onoia

OVOPTWVTOL OVOKOLWVWOELG, ACKNOELG, CNUELWOELG,

AUOELG 0OKAOEWVY KoL GAAO XPHOLUO UALKO.

e  Xpnon NAEKTPoVLKOU Taxudpoueiou yla

ETUKOLWVWVIA LE TOUC POLTNTEC.

e Avdptnon BaBpoloylwv HESW TNG NAEKTPOVLKAG

mAatdopuag Staxeiplong pabnuatwv tou M.l.

OPIFANQZH AIAAZKAAIAZ

Meplypdgovral  avaAuTikd o TPOmMoG Kot
uedobot St6aokaliag.
Aadé€elg, Seuwvapla, Epyaotnpiakry Aoknon,
Acknon  [leSiou, MeAétn &  avdAuon
BiBALoypapiag, @povriatrplo, Mpaktikn
(Toro¥€tnan), KAwvikry Acknon, KaAAitexviko
Epyaatripto, Aabpaotikn Sbaokalia,
EKTTOUSEUTIKEG ETILOKEWELS, EKmTovnan UEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAwteyvikn dnutoupyia, K.ATL.

Avaypdpovtat oL WPEG UEAETNG TOU poLTNTr Lo
kade padnoiakn dpaoctnplotnta kadweg Kot ot
WPEC N KadobNYoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

. ®doprog Epyaociog
Apaotnplotnra T
AoAEEeLg 13*3 =39 wpeg
Opovtiotiplo 13*2 =26 wpeg
Mpoowrik MeA£tn 60 wpeg
2U0voAo Madnuarog 125 wpeg

AZIONOTHZIH OOITHTQN
Mepiypacpn tne Stadikaoiag aétoAdynong
Mwaooa AéoAdynang, Médobdot aéloAdynong,
AlauopewTtikn 1 Suunepaocuatikr, Aokyiaoio
MoAdartAric  Emidoyrig, Epwtrjoelg  Zuvtoung
Anavtnong, Epwrtrioelc Avamtuéng Aokiuiwv,
Entiduon [lpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikry E&Etaon,
Anuoota Mapouoiaon, Epyaoctnpiakn Epyaocia,
KAwvikry  E€taon  AodevoUg,  KaAAttexvikiy
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpoobloploEva KpLTHpLa
aloAdynong kat eav kat tou eivat npoaBaoctua
Q70 TOUG (POLTNTES.

FAQ33A AZIONOTHZHZ: EAAnVIKA

MEGOAOZ A=ZIOANOTHZHZ:
(1) FparTn TeAikn e€€taon

(w) Fpamtég oelpég aokNoEWY

H akpBng Stadikacio afloAdynong meplypadetal otnv

LotoBecia Tou pabnuarog.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapioa :

e Jtoleia Bewplag umoloylopou, Lewis Harry R.,Manadnuntpiov Xpiotocg X.
e EIZATQrH 3ITH OEQPIA YNOAOTIZMOY (utdp. Tng 3ng StebBvolg €kdoanc), Michael Sipser

-JUVopn EMIOTNUOVIKA TIEPLOSIKAL:

e Computational Complexity (Springer)

e SIAM Journal on Computing
e Journal of the ACM

e Journal of Computer and System Sciences (Elsevier)
e Theoretical Computer Science (Elsevier)
e Information and Computation (Elsevier)
e Theory of Computing Systems (Springer)

e Journal of Complexity (Elsevier)

e Bulletin of the EATCS




MYEO41. Awaxeipion Z0vOeTwV AeSOpEVWV

NEPIFPAMMA MAOGHMATOZz

FENIKA

2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHE
EMIMEAO 2MOYAQN | NMPOMNTYXIAKO
KQAIKOZ MAGHMATOZ MYY041 | EZEAMHNO 2ZMNOYAQN >=

TITAOZ MAGHMATOZ | Alaxeipton S0vOetwv AsSopévwv
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ TTEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG QTTOVEOVTOL OE SLOKPLTA EBAOMAAIAIES
Uépn tou padnuarog m.x. AtaAééelg, Epyaotnplokes AOKROELG K.ATT. Av ol QPES NIZTQTIKEZ
TILOTWTLKEG LOVAOEC ATTOVELLOVTAL EVIALX YLA TO OUVOAO TOU UATNUATOG MONAAEZ
. o ; : AIAAZKANIAZ
avaypate Ti¢ eBbouadiaie wpeg Stéaokading koL To aUVoAo Twv
TUOTWTIKWY UOVASWV
Awalé€elc / Epyaotnplakég Aokioelc / Opovriotrpla 3 5

MpooVéate oeipéc av ypetaotel. H opyavwaon dtdaokadiag kat ot
OL6AKTIKEG HEBOSOL TTOU XPNOULOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | Eupabuvong

yevikoU unoBadpou,

£L61koU urtoBadpou, ebikevong

VEVIKWY YVWOEwV, avantuéng Seélotritwv

MNPOAMNAITOYMENA MAGHMATA: | OXI

TAQ2IA AIAAZKAAIAZ kot | EAAHNIKH
ESETAZEQN:

TO MAGHMA MNPOzZ®EPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://ecourse.uoi.gr/enrol/index.php?id=1040
MAGHMATOS (URL)

MAOHZIAKA ANMOTEAEZMATA

Mabnolakd AroteAécpaTo
Meptypagovral ta Ladnolakd amoTeEAECUATA TOU UaTUOTOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KAl LKAVOTNTES
kataAAndou ennédou mou Ya AIOKTOOUV OL QPOLTNTEG UETA TNV EMLTUXT 0AOKAjpwon Tou padriuatog.
SuuBouleuteite to Mapdaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwy ArtoteAsoudtwy yia kade éva kUKAo ommoudwv auupwva ue to lAaioto
Mpoagdvtwv tou Eupwnaikou Xwpou Avwtatng Ekmaibeuang
o [leptypapikoi Aeikteg Emumédwy 6, 7 & 8 tou Eupwrnaikou MAatoiou Mpoooviwy Aid Biou Madnang kat to Mapaptnuo B
o [lepiAnmttik6g O6Nyos ouyypaprc Madnolakwyv AoTeAeoudTwy

To paBnua eotalel otn OStaxeiplon ouvOetwv TUTWY OedoPEVwV ATIO EMEKTAUEVA
ovothuata Bacswv dsdopsvwy. Alvel Epdaon otnv anoteAeopatiki SelktodOTNoN TETOLWY
6ebopévwy pe otdxo tnv anodotikn enefepyaoia eMepWTAOEWY TAVW o€ autd. OL Tumol
Sebopévwy mepllapBavouv xwptka Sedopéva, dedopéva o xwplka Siktua, moAudlaotata
S6ebopéva, ouvolodebopéva, Obedopéva oe ypdadoug, TOAUHEOIKA Oebopéva Kot
XPOVOOELPEG.

Metd TNV enituyr oAokAnpwon Tou pabnuatog, ol doltntég Ba eival os Béon:

e No KatavooUV TouG TUTOUC Kal TIG TTNYEG oLUVOETWVY dedouévwy.



http://ecourse.uoi.gr/enrol/index.php?id=1040

e No Katavoouv To nw¢ opilovtal oL OXECELC, N AOOTACHN, KAl N OUOLOTNTA HETAED
OVTIKEIUEVWY 0t Slodpopetikol¢ xwpoug, (m.x., EUKAelSlog, HEeTpLKOL YwpoL,
ypadniuata).

o No ekppalouv eMePWTAOELS TTAVW O cLVOeTA deSopéva.

o Noaedapuolouv peBodoug eMepWTACEWV Kal avaAUoNG TAvw o€ cUvOeTa SeSopéva.

o No oxedlalouv EMEKTACELG OXECLOKWY OUOTNUATWY Bacewv SeSopévwy oL omoieg Ba
Sloxelpilovral ouvBeta Sedopéva.

o Na oxedlalouv peBodoug SelktodOTNONG KOl aAyoplBpoug evpeong yla ocluvBeTa
Sebopéva.

Fevikég IkavoTnTEeg
NauBavovtag unon TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QUTOKTHOEL O MTUXLOUXOG (OMWE QUTEG aVaypa@ovTaL OTO
Mapaptnua AuTAwuaTog kat tapatidevral akoAdoUdwc) ae mota / MOLEG A0 AUTEG ATTOTKOTIEL TO Uddnua;.

Avaintnon, avaiuon kat cuvdean Sebougvwy kat SxebLaouog kat Staxeiptan Epywv

TANPOPOPLWY, UE TN XPIION KAl TWV ANapaiTNTWY 2eBaou0G OTN SLOPOPETIKOTNTA KAl OTNV TTOAUTTIOALTIOULKOTN T
TexVoAoyLwv 3eBaoudg oto puatko neptBailov

lMpooapuoyr o€ VEEG KATAOTAOELG Entibeién kotvwvikng, emayyeAuatiknig kat ndikn¢ umevduvotntag
Angn anopdoewv Kat evalodnoliag o éuara @UAou

Autovoun epyaocia A0KNGN KPLTLKAG KOl QUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTEPNG, SNIULOUPYLKIG KAl ETTAYWYLKIG OKEYNG
Epyaocia oe 6iedvég neptBiAlov L

Epyacia og biemiotnuoviko eptBaAlov AAeg...

Mapdywyn VEwv EPELVNTIKWV LBEWYV ...

o [lpoaywyn eAeUBepPNG, SNILOUPYIKAG KOL ETIAYWYLKNAG OKEPYNG

e Avalntnon, avaAuon Kol cuvBeon Se80UEVWY, TEXVIKWY Kot TTAnpodopLwV, Ue TN
XPNoN Kol TWV amapoitnTwy TEXVIKWY

e [lpooapoyH O€ VEEG KATAOTAOCELS

e Avdluon amaltioswy yla eniluon mpoBAnpatwy

e Avarmtuén alyoplBuikng okedng

e |kavotnta adaipeong otn poviehomnoinon mpoBANUATWY

e Autovopn epyacia

o [lapaywyn VEWV EPEUVNTIKWV LEEWY

MNEPIEXOMENO MAOGHMATO2

MNpoywpnuéva Béuata dayeiplong oxeolakwyv Sedouévwy: oxeolakd SeSopéva, YAWOOEC

ETIEPWTNOEWV, EUPETHPLA, ATOTIUNCN EMEPWTNOEWY, BEATLOTONOLNON EMEPWTAOCEWV.

Xwplkd Sedopéva: amobrikeuon Xwplkng TAnpodoplag oe PAacel Se60UEVWY, XWPLKEG

OUOYETIOELG, XWPLKEG ETIEPWTNOELG, XWPLKA EUPETNPLA, TO R-8vipo, enegepyacia xwplkwv
ETIEPWTNOEWV, ETMEPWTIOELG MANCLECTEPOU YEITOVA, XWPLKEG CUVEVWOELC.

Xwplkad Siktua: debopéva oe xwplka Siktua, amdotaon o Xwplka Siktua, amobrkeuon
SIKTUWV Kal dedopévwy, Oelktoddtnon, aAyoplOpol eUpecng KOVIUTEPOU HOVOTATLOU,
XWPLKEC EMEPWTAOELG O0e SIKTUQ, TEXVLKEG TTpO-eMeepyaaiag.

MoAudidotata Sedopéva: MOAUPESIKA SeSopéva, SLavUoUATA XOPAKTNPLOTIKWY, CUANOYEC

noAudiactatwy dedopévwy, Setktodotnaon, peiwon Slactdcewy, enefepyacia EMEPWTNCEWY
OUOLOTNTAG, XPOVOOELPEC, EMEPWTNOEL TIEPLEKTIKOTNTOG OE XPOVOOELPEG, OelktodoTNnoN
xpovooelpwv, dynamic time warping.

Enepwtnoslc kopudaiwv K kol kopudboypaupung: moAudidotata dedopéva, moapaAlayEg

EMEPWTNOEWV Kopudaiwv K, aAyoplBuol enefepyooiag, SelktoddTNON yla EMEPWTNOELG




Kopudaiwv K, ouvevwoelg Kopudaiwv K, Kuplopxlo petafd onueiwv, EMEPWTNOELC
Kopudoypauung, alyoplbuol enefepyaciag, alyoplBuol os deiktodotnuéva moAudlaotata
dedopéva.

JuvoAoSedouEva KL KELUEVA: BAOELG KELUEVWY, ETIEPWTNOELG CUUTMEPIANPNG KOL OLOLOTNTAG,

Selktodotnon ouvolobedopévwy, apxeia umoypadwy, aveoTpaupEva apxeia, amotipnon
ETMEPWTNOEWV CUUMEPIANYNG Kal opoldtnTag, taiplaopa aidaplOuntikwy, Selktodotnon
KataAngewv, ©6évtpo KkatoAnfewv, Tivakog KataAngswv, TPOOEYYLOTIKO Taiploopa
oAb aplBuntikwy, andotacn 616pbwong, urtohoylopog andotaocng S1opbwong.

[EW-KELUEVIKA KOL YEW-KOWWVIKA Sedopéva: EMEPWTINOEL OF YEW-KELWWEVIKA Sedopéva,

QTIOTILNGCN EMEPWTNOEWY, SEIKTOSOTNON, AMOOoTAON UETAEU KOUPBWV OE KOWWVLIKA Siktua,
PageRank, Personalized PageRank, emepwtroeLg € yeW-KOWWVIKA SeSopéva.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHzZH

TPOMOZ NMAPAAOZH2 | ERSopadiaieg SLalEEelg oty TAEN.

Mpdowro ue npéowrno, E§ amootacewg
ekmaidevan KA.

XPHZH TEXNOAOTIQN | o  Xprion Stadavelwv kat SadpaoTikol Tivako oTig
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[.E. otn Atbaockadia, otnv

Epyaotnpiakij Exnaibevon, oty Enkowwvia | e Tyvtpnon otoBeciog pabruatoc, AVOKOLWWOELG
LLE TOUG (POLTNTES

OLOAEEELG.

Ka mapoxr S16aktikol UALKOU (Stadaveleg,
SLOAKTIKEG ONUELWWOELS, TIPOYPAUHATA).

e Avdptnon BaBpoloylwv HECW TNG NAEKTPOVLIKAG
mAatdopuag Staxeiplong pabnuatwv tou M.l

e Aflomoinon nAektpovikou Taxudpoueiou Kal
HECWV KOWWVLIKAG SIKTUWONG YLt TANPECTEPN
ETUKOLVWVia e Toug PpoLTNTEG.

OPIrANQZzH AIAAZKAAIAZ , ®oproc Epyaciog
Meplypdpovral  avaAuTikd o TPOmog Kot APaUTI‘IPlOmTa Efa AVOU
uédobot Stbaockaliag. - Ll -
Atadé€etg, Sepwvdpla, Epyaotnplakry Acknon, Awdaokalia 13*3 =39 wpeg
Aoknan  [lediou, MeAétn & avdduon 'ngc ME)\E'TI’]C 86 (prQ

BiBAwoypagpiag, @povriatipto, Mpaktikn
(TortoOetnaon), KAwwkn Acknon, KaAAitexviko
Epyaotripto, Awabpaotikn Sbaokalia,
EKTTQUOEUTIKEG ETILOKEWELS, EKITOVNGN UEAETNG
(project), Suyypan epyaciac / epyaoiwy,
KaAAtteyvikn Snutoupyia, K.Am.

Avaypapovtal oL WPeG UEAETNG TOU QoLTNTH yla
kade padnotakn dpactnplotnta kKadws Kot ot
WPEG UN KadobNYoUUEVNG UEAETNG CUUPWVA UE
TL§ apxEG tou ECTS

2U0voAo Madnuarog 125 wpseg

AZIOAOTHZH @OITHTQN | TAQIIA AZIOAOMHIHI: EAANVIKN
Meptypapn tne Stadikaciac aéloAdynong

Mwooa AéoAoynang, Médobdot aéloAoynong, MEOOAOI A=IOAOTHSHS:
Alapoppwtikr) 1 Suunepacuatikn, Aokuaoia
MoMardiic  Erdopic, Epwricerc sovrouns | (i) TEAKR ypamtr e€€étaon pe epwtipata enihuong
Anavtnong, Epwrtrioeic Avamtuéng Aokiuiwv,
Entiluon  lpoBAnuatwv, [panty Epyaoia,
ExSeon / Ava@opd, [Mpopopwri Eétaon, | SeSopévwy. Ta ypamtd afloAoyouvtal pe Bacn tnv
Anuoota Mapouoiaon, Epyaoctnpiakn Epyaocia,
KAwvikry  Eé€taon  AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAdec

MPOBANUATWY OXETIKA He T Slaxeiplon oluvOetwv

opBoTnTa Kal MANPOTNTA TWV ATTAVTHOEWV.




Avagépovtat pntd mpoobloplopeva kpurnpw | (ji)  MPOypOUMATIOTIKEG €pyacie¢ ywa To ormitt. Ot
aéloAdynonc kat eav kat tou eivat npocBaotua , , , ,
arné ToUC PoLTNTEC. gpyaoieg aflohoyouvtal pe faon tnv opBOTNTA KAl TNV

TANPATNTA TOUC.

H akpBng Stadikacia afloAoynaong meplypadetal otnv
LotoBeoia Tou pabnuaroc.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

BiBAio [22694245]: Fuothuata Awaxeipiong Bacswv Asgdopévwv, Raghu Ramakrishnan,
Joahannes Gehrke, EKAOZEIZ A. TZIOAA & YIOI A.E., 2012.

BiBAio [22690971]: Juotpata Bacswv Asdopévwy (2 évav Topo), Garcia-Molina, Ullman,
Widom, I.T.E NANENIZTHMIAKES EKAOZEIZ KPHTHSZ, 1n/2012.

BiBAio [102070677]: Zuotrpata Baoswv Asdopévwy 7n'Ekdoon, Abraham Silberschatz,Henry
F. Korth,S. Sudarshan, X. TKIOYPAA & ZIA EE, 7n €«6./2021.

-ZUvapn EMLOTNUOVIKA TTEPLOSLKA:

e ACM Transactions on Database Systems (TODS)

e the VLDB Journal, Springer

e |EEE Transactions on Knowledge and Data Engineering (TKDE)




MYEO047. AAyoplOpikeg TeXVIKEG yio AsSopéva Evupeiag KAlpokag

NEPITPAMMA MAOHMATOZz

FENIKA

2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ
EMIMEAO 2MOYAQN | NMPOMNTYXIAKO
KQAIKOZ MAOHMATOZ MYEO047 | EZEAMHNO zMNOYAQN 26

TITAOZ MAGHMATOZ | AAyoplOptkeg Texvikég yia Aedopéva Eupeiag KAipakag
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ TIEPIMTWON TTOU OL TILOTWTIKEG LOVASEG QTTOVEOVTOL OE SLOKPLTH EBAOMAAIAIES
uépn tou padruarog m.x. AlaAéeig, Epyaotnplaxéc Aoknoeis k.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG LOVAOEC ATTOVELLOVTAL EVIALX YLA TO OUVOAO TOU UATNUATOG MONAAEZ

avaypate Ti¢ eBbouadiaiec wpeg Stbaokading koL To aUVoOAo Twv AIAAZKANIAZ

TULOTWTIKWVY LoVaSwV
Awadé€elg / Epyaotnplakeg Aoknoelg / Opovtiotrpla 3/0/2 5
MpocVéate oeipéc av ypetaotel. H opyavwaon Stdaokadiag kat ot
OL6aKTIKEG UEBOSOL TTOU XPNOULOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAOGHMATOZ | EIAIKEYZHZ TENIKQN 'NQZEQN — ANAMNTY=H AEZIOTHTQN

yevikoU uroBadpou,

£L61kov urtoBadpou, elbikevang

YEVIKWV YVwoewv, avantuéng Seélotntwv

MPOAMNAITOYMENA MAGHMATA: | OXI

TAQZ3A AIAAZKAAIAS kot | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOIMEPETAI 3E | NAI
®OITHTES ERASMUS
HAEKTPONIKH ZEAIAA
MAGOHMATOZ (URL)

MAOHZIAKA ANOTEAEZMATA

Mabnolakd AoteAécpaTo
Meptypdapovral ta Ladnolakd amoTEAECUATA TOU UoTUOTOC OL CUYKEKPLUEVEG YVWUOELS, SEELOTNTEG KA LKAVOTNTES
kataAAnAou enunédou mou Ba aToKTHOOUV 0L POLTNTEG UETA TNV ETLTUXT OAOKApwan Tou Uadnuatog.
SuuBouleuteite to Mapdaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwy AmoteAsoudtwy yla kade éva kUkAo omoudwv auupwva Ue to lMAaioto
Mpoodvtwy tou Eupwriaikou Xwpou Avwtatng Exknaidevong
o [leptypapikoi Aeikteg Emumédwvy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoodviwy Aid Biou Madnang kat to Mapaptnuo B
o [lepiAnmtikog 06nyog cuyypapric Madnotakwv AmoteAeoudtwy

O oxeblaouog alyopibuwv yla tnv amodotikn enetepyacioc cuvoAwv Sedopévwy TOoU
TIPAYLATIKOU KOGUOU, BETEL VEEG IPOKANOELG TOGO AOYW TOU HeyEBOUC TOUG OO0 KoL Adyw TNg
HopdnG MOpPOUCIOOAG TOUG WG KUupata. To pabnuo mpaypotevetol mapadsiypota
OAYOPLOULKWY TEXVIKWY TIOU ETILITUYXAVOUV TNV amoboTikn enefepyacio Sedopévwv gupelag
KAipakag, ta omoia eivat adlvatov va amoBnkeutolv otnv kUpla UvARN A/kal va
enefepyaotolv oTnV oAOTNTA TOUG, OTav epdavilovtal e Tn popdr KUpatog dedopévwy mou
UMOPOUE VA TIPOCTIEAACOU LE LOVO HECW EVOC ULKPOU aplBuol MepAocUATWV.

To pabnua Ba acxoAnbel pe: AAyoplOUKEG TeEXVIKEG SelypatoAnyiog, pltpapiopartog, katl
OTATIOTIKAG EMeCepyaciog KUPATWY, TEXVIKWV ylo Tapockeun mepA\nPewv (sketches),
6nAadn, cupnaywyv Sopwv SESOUEVWVY TTIOU OUWE TTAPEXOUV LKAVOTIOLNTIKEG ATIAVINOELG yLa
LETPLKEC TOU oUVOAOU Sebopévou. TeXVIKEG Helwong Sldotaong, Pe Slathpnon TG BACLKNG
VEWUETPLKNG SOUNG. ATIOSOTLKEG TEXVLKEG VLA TNV OPLOUNTIKA YPOUULKN dAyeBpa. MeBodoug




yla apoiwon ypadnuatwy kat mapaywyrn nept\APewyv ypadpnudtwy. EAeyxo 8LoTtTwy Tou
ouvoAou Sedopévwy péow Setypatorndiag.
O doutntng/ n dowtntpLa mou Ba £xeL OAOKANPWOEL EMITUXWG TO HABnua Oa mpémnet va gival
oe Oéon va:
e AvtilapBavetal TG SLAITEPOTNTEG KOL TIPOKANOEL TIOU EVEXEL TO UEYEDOC KoL N
MPOCWPLVOTNTA TWV CUVOAWV (N Kupatwy) SeSopévwy Tpog enefepyaocia.
e Jyebldlel amodotikolG aAyopiBuoug yla mapaAloayeéG Twv TPOBANUATWY ToU
TAPOUCLACTNKAY OTNV TALN.
e JUVOETEL OAYOPLOMIKEG TEXVIKEG TOU oulnTtRBnkav otnv TAEn, ylo emiluon Tio
TePUMAOKwWV PoBAnuatwy ou adopouv Sedopéva eupeiag KALpHaKag.
o Exel e€okelwBel e TN XPAON LOVTEPVWV TTPOYPOUHUATIOTIKWY TEPLBAANOVTWY, WOoTE
va Umopel va UAOToLEl Kal va eAEYXEL TIELPAUATIKA TIG OIKEG TOU OAYOPLOULKEG
TEXVIKEG 0€ oUVOAQ SESOUEVWY TOU TIPAYHUATIKOU KOGUOU.

Fevikég IkavaTnTeg
NauBavovtag Unon TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QUTOKTHOEL O MTUXLOUXOG (OTWE QUTES avVaypa@OVTaL OTO
Mapaptnua AuTAwuaTog kat tapatidevial akoAdoUdwc) ae mota / MOLEG AT AUTEG ATTOTKOTIEL TO Uddnua;.

Avalnitnon, avaiuon kat cuviean Sebouévwy Kat SXedLaoUOS KaL Staxeiptan Epywv

TIANPOPOPLWY, UE TN XPrION KOl TWV amapaitnTwy 3£6a00G 0TN SLAPOPETIKOTNTA KOl OTNV TOAUTTOALTLOULKOTNTAL
TexVOAoyLwv 3eBaoudg ato puatko neptBaiiov

lMpocapuoyr O€ VEEG KATAOTAOELG Enibeién kotvwvikng, emayyeAuatikig kat ndikn¢ umevduvotntag
AnYn amopacswv Kot evatodnoiag o Yéuara euAou

Autovoun epyaocia A0KNGN KPLTLKAG KOl QUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTEPNG, SNIULOUPYLKIG KAl ETTAYWYLKIG OKEYNG
Epyaoia oe 6iedvég neptBiAlov L

Epyaoia oe Stemotnuoviko neptBaAlov AMeg...

Mapdywyn VEwv EPELVNTIKWV LBEWYV ...

e Avalntnon, avaAuon Kal cuvBeon Sedouévwy Kal TANpodopLWY, LLE TN Xpron Kal
TWV AmapaiTNTWyV TEXVOAOYLWV.

e [lpoaywyr tng eAelBepng, SNULOUPYLKAG KAL ETIOYWYLKAG OKEPNG.

e Edappoyn aAyopLlOUKWY TEXVIKWY ALXUAG.

e [lpocapuoyr O€ VEEC KATAOTAOCELC.

e AQYn anodacewv.

e Autovoun gpyaocia.

e Opoadikn epyaocia.

NEPIEXOMENO MAGHMATO2

Ertdeypéva B£pata ano tig akOAouOEeg MEPLOXEG:

Kupatiopog (streaming): Meletwvtal Texvikég enefepyacioc ocuvolwv Sedopévwy mou
QITOKAAUTITOVTOL HE TN Hopdr KUUATOG. ACXOAOULOOTE LE TEXVIKEC TIPOOEYYLONG BACLKWY
BLOTATWV TOU KUMATOG, OELOTIOLWVTOC £val TIOAU HIKPO QmoTUMWHO TNG MVAUNG. Mo
napadelypa Oa aocxoAnBolpe e TeEXVIKEG OSelypatoAnPiog ToOu KUMATOC, TEXVLIKEG
T(POCEYYLOTIKOU UTIOAOYLOMOU OTOTLOTIKWY UETPAOEWV Tou (T.X., TMANB0G SladopeTikwv
otolyelwv, ocuxvotnteg epdavicewv otolxelwv, heavy hitters, KAL), KABWG KAl TEXVIKEG yLa
T(POCEYYLOTIKN ETAUGN YpadoBewpnTIKWV TTPORBANUATWY (TT.X., CUVEECLUOTNTA, ATIOCTACELC,
HEYLOTA TALPLACHATA), KoL TEXVIKEG DIATpapiopatog Tou kupatog (my, didtpa Bloom).

Ikwaypadnon (sketching): Meletwvtal TEXVIKEC Yl TOV UTIOAOYLOUO €VOC TIPOCEKTIKA
eTAeYEVOU OUVOAOU peTproswv (N oklaypadnaon) C(X) evog cuvohrou dedopévwy X, €tol
woTe va eipaote o B€on va poodLopicou e BACLKEG TOPOUETPOUG TOU X ATtO TNV QVAYVWOoN
Kal povo tng oklaypddnong C(X). MNopouctdlovtal amoteAéoUOTa YA TNV apaywyn p-




otaBepwv oKloypadroswy, yla apalr avaktnon (sparse recovery) kat €Aeyxo LSLOTATWV
(property testing).

AAyopOpoL yia kupato ypadnuatwyv: ESKa yla MeEPUTTWOEL OMOU To KUpa Sedopévwy
adopd £va duvaulka eéehlocoopevo ypadnua, peletwvrtol péBodol emilvong BepeAlwdwy
MPOPANUATWY yla Ta ypadAUATO OUTA, OMWG KOVILWOTEPOG YeiTovag, ouvdeoludtnIa,
XPNOMOL amootdoswy, apalwtec toung/daocpartoc (cut/spectral sparsifiers), tatptdopata Kot
oklaypadnoelc ypadnuATwy, K.ATL.

EvaiocBnto¢ wg mpo¢ TNV ToruKkOtnta Katakeppatiopog(locality sensitive hashing):
MEAETWVTOL TEXVIKEG YLOL QTTOTLMNGCN TNG OUOLOTNTOC OVTLKELUEVWY, TNV avalTtnon cuxva
eUdaviopevwy  CUAOYWV  QVTIKELUEVWY, Kol Tov efaptwpevo amd ta Sedopéva
KOTAKEPUATLOMO.

Meiwon 6iwdotaong: Mehetdtal to Ospehiwdeg Afupa twv Johnson-Lindenstrauss, Kkat
TEXVLKEG YLOL TIPOCEYYLON UNTPWWY OO UNTpWa UikpoU Babuou (m.x., principal component
analysis, SVD, CURE).

‘EAEyX0G QMOUTACEWV EMIKOWVWVING: MeAETWVTAL BACLKA TIPOYPAMUATIOTIKA HOVTEAQ (TU.X.,
MapReduce, Hadoop) ywa tn oxediacn aAyopiBuwv mou mpoopilovtal yla HOVIEpva
UTTIOAOYLOTIKA  TteEpIBAAAOVTA TIOU €KTEAOUVTIOL OF OQTIOKEVIPWHEVOUC UTIOAOYLOTEG,
OTOXEVOVTAG OTNV EAAXLOTOTOLNGCN TWV amaltHocewv aAAnAenidpaong HETALU TwV
uTtoAoyoTikwy TIopwv. H oklaypdadnon ypadnuatog eival pia texVik mou fondd onuavika
mPoG autn TNV KotevBbuvon, blaitepa av TPEMEL va  emMefepyaoTOUUE  SUVAULKA
petaBaAlopeva ypadnuata.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHZH

TPONOZ NAPAAOZHZ .
lMpoowro ue npoéowrno, E§ anootdoews
ekmaidevan KA.

EBSopadiaieg Slaletelc.

e 15-juepeg
(mpoypappatioTikég avabEéoelg n/Kal BewpPNTKES

avaBEoelg yla TO oTitt

0lOKNOELG).

XPHZH TEXNOAOTIQN °
MNAHPO®OPIAZ KAI ENIKOINQNIQN

Xpron Stadavelwy yla Tig SLaAEEeL.

o . . ,
Notion TE, oun Abaaxadios ovy Anulouyia Kall ouvtnpnon LotoBeoiog
Epyaotnpraxr Ekmaibevon, otnv Enkowwvia pabnuarog, HE Mepypadn Mabnuatog,
£ TOUG poLTNTE / . . .

HE ToUS @otriTEe Avakowwoelg, HpepoAdylo, XpAowo YAKO

(6lapaveleg, oNUELWOELS, OXETIKO UALKO amod To
Stadiktuo).
e AldBeon Onuoéclwv ouvolwv bSedopévwy  Kal

napoadelyudtwyv  €AelBepou  KwWOWKA,  yla
TELPAUATIONO.
OPIrANQZzH AIAAZKAAIAZ ) ®oproc Epyaciag
Meplypagovtal  avoAuTiKd o  TPOmoG Kot Apaotnpiotnta Efa AVou
uédobot Stbaockaliag. - K ;
Aadééelg, Seuwvapla, Epyaotnpiakr Aoknon, ALQ)\EEELC 13*3=39 WPEQ

Acknon [lebiou, MeAétn & avdAuon
BiBALoypapiag, @povriotrplo, Mpaktikn
(TortoOetnaon), KAwwkn Acknon, KaAAitexviko
Epyaotripto, Aabpactikn Sdaokalia,
EKTToUOEUTIKEG ETILOKEWELS, EKmovnan UEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAtteyvikn Snutoupyia, K.Am.

Avaypdpovtal oL WPeG UEAETNG TOU poLTNTH Ylot
kade padnolakn dpaoctnpiotnta Kadweg Kot ot

EniAuon aoknoswv Kat
napadeiypata, otnv
aiBouvoa Sibackaiiog

13*2 =26 wpeg

ATOUKN MEAETN, emiAuon
0LOKNOEWV Kal
EVaOXOAnoN UE
avaB£0eLg yla To omitt

60 wpeg




WPEG UN Ka3odNyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

2UvoAo MaBnpatog 125 wpeg

AZIONAOTHZH OOITHTQN
Meptypapn tne Stadikaciac aéloAdynong

Mwaooa AéoAdynang, Médobdot aéloAdynong,
Alauopewtikn 1 Suunepacuartikl, Aokyuaoio
MoAdartAri¢  Emidoyrig, Epwtrioels  Zovtoung
Anavtnong, Epwtrioslg Avamtuéng Aokiiwv,
Entiduon lpoBAnudtwv, [panty Epyaocia,
Ex9eon / Avagopd, [pogopikry E&Etaon,
Anudoia Mapouoiaan, Epyactnpiakn Epyaocia,
KAwvikry  Eé€taon  AocOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAdeg

Avagépovtal pnta mpoobloplouéva KpLTHipLa
aloAdynong kat eav kat ou eivat npooBaoiua
Q70 TOUG (POLTNTES.

FAQ33A AZIONOTHZHE: EAAnVIKA
MEOOAOZ AZIOAOTHZHZ:

(V) TeAwkn) ypamt €fétacn, HE EpWIAUATA
QVATITUENG ETIXELPNUATWY Yla emilucn pofAnudaTwy
KOLL LOKNOEWV.

(w) MPOALPETLKN TPOYPOALUATLIOTIKN EpyOoia.

(w) AvaBeon yla To ortitt

H akplpng Siadikaoia afloAdynong tou pabriuotog
eivat SlaBéoiun otoug dpottntég amnod tnv Lotobeaoia Tou
pabnuarog.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewouevn BiBAoypapia :

-JUVap ETTLOTNUOVIKA TIEPLOSIKA KL CUVESPLAL:




MYEO048. AcUppateg ZeVEELG

MEPIFPAMMA MAGHMATOZ
FENIKA
IXOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MAHPO®OPIKHZ
EMNINEAO ZMOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ MYE048 | EZAMHNO zZNOYAQN >=6
TITAOZ MAGHMATOZ | A2YPMATEZ ZEY=EIZ
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG ATTOVELOVTOL O SLOKPLTH EBAOMAAIAIES
UEpn Tou padnuatog m.y. AlaAéEeLs, Epyaotnplakéc AKAoEeLS K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVAOEC ATTOVELLOVTAL EVIALX YLA TO OUVOAO TOU UATNUATOG MONAAEZ
avaypate ti¢ eBbouadiaie wpeg Stbaokadiog kot To aUVOAO TwV AIAAZKANIAZ
TUOTWTIKWY UOVASWV
Awalé€elc / Epyaotnplakég Aokioelc / Opovriotrpla 5 5
MpooVéate oeipéc av ypetaotel. H opyavwaon dtdaokadiag kat ot
SLdaKTIKEG UETOSOL TTOU XPNOLUOTTOLOUVTOL TIEPLYPAPOVTAL AVAAUTIKA
oto (6).
TYNOZ MAGHMATOZ | ElSikoU umtoBaBpou
yevikoU urmoBadpou,
£L6tkov urtoBadpou, elbikevang
YEVIKWY YVWOEWY, avantuéng Seélotritwv
MPOAMAITOYMENA MAGHMATA: | OXI
TAQZZA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAGHMA NPOX®EPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)
MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AloteAécpaTo
Meptypdpovtal Ta LadnoLaka amoTEAECUATA TOU UoTUATOC OL CUYKEKPLUEVEG YVWUOELS, SEELOTNTEG KA LKAVOTNTES
kataAAndou ennéSou mou Ja AIOKTOOUV 0L QPOLTNTEG UETA TNV EMLTUXH OAOKANPWON TOU UadruaTog.
JuuBouleuteite to Mapdptnua A
o [leptypaepr) Tou Emunédou twv Madnaotakwy AmoteAeoudtwy yia Kade éva kUkAo omoudwv aUupwva e to lAaioto
Mpoodvtwy tou Eupwriaikou Xwpou Avwtatng Exkrtaidevong
o [leptypagpikoi Acikteg Emunédwvy 6, 7 & 8 tou Eupwmnaikou MAatoiou Mpoadviwv Awd Biou Madnong kat to Mapaptnuc B
o [lepiAnmtikog O6nyog cuyypapric Madnaotakwyv AmoteAeoudtwy

To padnua MpoodEPEL YL ELOAYWYI OTLG APXEG TNG acUpUaTnG Sladoong kal otn oxedilaon
pLaG acuppatng {evéng. Itoxog Tou padnuatog sival va mpoodEpel otoug GoLTnNTEG T
KataAAnAa €podila yla tnv katavonon Twv GalvopEVWY TIoU UTIELoEp)ovTal otn Sladoon
ONMOTOG KABWG KAl TwV opXwV Tou SLEmMouv Tn oxedlaon Kal HEAETN TwV OCUPULOTWV
ETILKOLVWVLWV.

Ot poLTNTECG HETA TNV ETIITUXN OAOKANPpWON Tou pabnuatog Oa sival og B€on va:
e  KOTAVOOUV TLC MPOKANOELG KOl TOUG BactkoUg TEPLOPLOUOUG TTou BETEL N aclpuath
Stadoon otnv oxediaon pag Levéng




UIopoUV va Teplypayouv e TIOLO TPOTIO ULa acUppath Levén Sladépel amod pa
gvolpuotn

nieplypadouy ta Stddopa dpalvopeva mou SLEmouv tv dtadoon evog onUaTog Kal
VA EKTLUOUV TTOLOTIKA TNV emtidoon piog (evéng

EKTLOUV TO BaBud enidpaong Sladopwy MAPAUETPWY OTNV ATIOSOTIKOTNTA Miag
evéng

emAUOUV TIPOPAALATA TTOCOTIKOTIOLNONG TOU Llooluyilou Levéng

Fevikég IKaVOTNTEG
AauBavovtag unoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QUTOKTHOEL O MTUXLOUXOG (OMTWE QUTEG aVaypa@POVTaL OTO
Mapaptnua AutAwuatog kat tapatidevial akoAdoUdwc) o€ mota / TOLEG A0 AUTEG ATTOCKOTEL TO Uadnua;.

Avalnitnon, avaiuan kat cuv9ean eSougvwy kat Sxeblaouog kat Stayeiptan Epywv

TIANPOWOPLWY, UE TN XPHON KAL TWV aIapaiTtnTwV 3eBaouoG atn SLaPOPETIKOTNTA KOl OTNV TTOAUTIOALTLOMIKOTNTA
TexVoAoyLwv 2eBaoudg ato puatko neptBailov

lMpooapuoyn o€ VEEG KATAOTAOELS Entibelén kowwvikrg, emayyeAuatikic kat nOkr¢ umeuBuvotnTag
AfYn anopdaoswv Kot evatodnoiac o Yéuara puAou

Autovoun epyaaia A0KNON KPLTLKIG KOl UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTepnGg, SNULOUPYLKIG KAl EMAYWYLKIG OKEYNG
Epyaoia oc 6tedvég meptBaAdov L.

Epyaocia og biemiotnuoviko neptBaAlov ANeg...

Mapdywyn VEwv EPEUVNTIKWV LBEWV ...

Mpoaywyn eAeVBegpnc, SNULOUPYLKAG KOl EMOYWYLKAC OKEPNC

Avalntnon, avaAuon kal cuvBeon S£60UEVWY, TEXVIKWY Kol TTANPOdPOopLWY, LE TN
XPNON KAL TWV amapaitnTwy TEXVIKWVY

Juvduoaotiki availuon peBodwy yla emiluon mpofAnudTwy

Avarmtuén alyoplBuLKng okeYPNC

Ikavotnta adaipeong otn povtelonoinon mpofANUATWY

Autovoun epyacia

Opadikn epyaocia

MNEPIEXOMENO MAGHMATO2

310 HaBnua mpoodEpovial BACIKEG YVWOELG UNXAVIKOU TNAETUKOWWVLWY EOTIACUEVEC OF

Bépata anwAelwv dtadoong onUaTog Kot HEAETNG Tou ooluyiou Tevéng. Kupleg BepATIKEG

EVOTNTEG elval oL e€Ng:

Baokég apyeg SLadoong onuaTog
Movtehomnoinon Tou tpomou dtadoong
AVOAUTLKA LOVTEAQ EKTIHNONG TWV OMWAELWV
o AnwAeleg emimedng yng
o AnwAeleg SUO AKTVWY
o AnwAeleg mepibBhaong
o Zwveg Fresnel
o looluylo Tevéng (Link Budget)
EUTELPIKA LOVTEAD EKTILNONG TWV ATIWAELWY
o Movtéla ewtepikol xwpou (Okumura Hata, Egli, IEEE, ITU-R P1546, WINNER)
o Movtéla ecwteplkol xwpou (AmARG kAwong, COST 231, ITU-R P1238)
AlaAeipelc kal xapaktnplopog StavAou
o AwaAeipelg pkpng KALpakag
o AwaAelPelg peyaing KALpoKag




O EUMELPLKOC TPOCSLOPLOOG CUVTEAEDTH) ATIWAELWY

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHZH

TPONOZ NAPAAOZHZ
lMpoowro ue npoowrno, E§ amootdoewe
ekmaidevan KA.

Jelpa Sladé€ewv kal aAAnAenidpacn pe Toug GoLTNTEG
MECW OUVTOUWV OOKACEWV KOL EPWTOTAVIHOEWV.
Epyaotnplakég aoKNOELG KAl AOKNOEL KATAVONONG E
Xpnon Kat@AAnAou AoyLlopikoU.

To padnua mepAaBAVEL EPYOOTNPLAKEG OLOKNOELG Kall
QOoKNOelC Katavonong. Ol €pyacTnPLOKEG QOKAOELG
yivovtal pe tv PBonBeta €l6ikol AoyLOUIKOU HE TNV
ouvodela TANpoug epyootnplakol  odnyou. Ot
£PYOOTNPLAKEG QLOKNOELG €lval OXETIKES e TNV Bewpla
Habnua
ouyxpova

oU  avormtUoosToL  OTOo Kol elval

TIPOCOVATOALOUEVEG o€ TIPAKTIKA
npoPAfuata  oxedlaong acuppdtwyv ebfswv. Ot

0OKNOELG KaTavonong yivovtal oe MATLAB.

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[.E. otn Atbaockadia, otnv
Epyaotnpiakn Eknaibeuon, otnv Emikowwvia
LLE TOUG (POLTNTES

Xpnon Oladavelwv kal SladpaoTikol TvaKka OTLg
SloAEEeLG.

Xpnon umoloylotwv Katd tn  Sle€aywyn

£PYQOTNPLAKWY OOKNOEWV.

Twv

Juvtpnon wrtobeolog pabnuatog pe ERSopadilaio
Huepoloylo, Avakolwoelg Kal moapox SLdakTikou
UALKOU (SLadaveleg, SLOQKTLKEG ONUELWOELG).

Avaptnon lotoBecia  ToU

pabnuaroc.

BaBuoloywwv  otnv

Atlomoinon nAektpovikoU Taxudpopeiou Kal HECWV
KOLVWVIKNG SIKTUWONG yLa TTANPECTEPN ETILKOWVWVIO UE
TOUG dOLTNTEG.

OPIrANQZzH AIAAZKANIAZ

Meplypagovtat  avaAuTikd 0 TPONoG Ko
uedobol bt6aokaliag.

Aadé€elg, Seuwvdapla, Epyaotnpiakry Aoknon,
Aoknon  lediou, MeAétn & avdduon
BiBAoypapiag, @povriatrplo, Mpaktikn
(Tormto¥€tnan), KAwvkn Acknon, KaAAitexviko
Epyaatripto, Aabpaotikn Sbaokalia,
EKTTOUSEUTIKEG ETILOKEWELS, EKmTOovnon UEAETNG
(project), Zuyypan epyaciac / epyaoiwy,
KaAAiteyvikn Snutovpyia, K.Am.

Avaypapovtal oL WPEG UEAETNG TOU QoLTNTH yla
kade padnotakn dpactnplotnta Kadwe Kot ot
WPEG UN K3obNyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, doprog Epyaocioag
A a
paotnpLotnTa Efopurivou
AwdaokaAia 13*3 =39 wpseg
Epyaotiplo 13*2 =26 wpeg
‘Opec Melétng 60 wpeg
Z0voAo MaBnipatog 125 wpeg

AZIONAOTHZH OOITHTQN
Meptypapn tne Stadikaciac aéloAdynong

FTQZZA AZIONOMHZHZ: EAAnVIKA




Mwaooa AéoAoynang, Médobdol a&loAoynong,
AlauopQwTIK 1) SUUMEPAOUATLKY, AoKkilaoia
MoAdartAric  Emidoyrig, Epwtrioelg  Zuvtoung
Anavtnong, Epwrtriceic Avamtuéng Aokipiwv,
Entiluon  lpoBAnuatwv, [panty Epyaoia,
Ekdeon / Avagopd, [popopwri Eéétaon, | (i) TeAKn ypomtn e€€taon.
Anuoota Mapouoiaon, Epyactnpiakn Epyacia,
KAwvikry  Eé€taon Aodevolg,  KaAAttexvikn
Epunveia, AAAn / AAdec

MEOGOAO2 AZIONOTHZHzZ:

(ii) Epyaotnplakég aoknoELC.

Avagépovtal pnta mpoodloplouéva KpLTnipLa
aéloAdynong kat eav kat tou eivat npoaBaoctua
art6 TOUG POLTNTES. H akpBng Stadikacia aflohoynong neplypadetal otnv

LotoBeoia Tou padnuaroc.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvopevn BipAoypadia :

BiBAio [33154041]: suothuota Kwntwv Emkowwvwiwy, Ekdoon: 2n/2013, Iuyypadeic:
Kavatag ABavaoclog, Kwvotavtivou Oilutmog, Mavtog lewpylwog, Ekdooelg: A,
NAMNAZQTHPIOY & 2IA I.K.E

-Juvaodn EMOTNUOVLKA TIEPLOSLKA:

e |EEE Transactions on Wireless Communications, IEEE.

e |EEE Wireless Communications, IEEE.

e Wireless Networks: The Journal of Mobile Communication, Computation and
Information, Springer

e |EEE JOURNAL ON SELECTED AREAS IN COMMUNICATIONS (J-SAC), IEEE.




MYEO050. Awdaxktikn tnG MAnpodopLkng

MEPIFPAMMA MAGHMATOZ
FENIKA
2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MTAHPO®OPIKHZ
EMINEAO ZMOYAQN | MPOMNTYXIAKO
KQAIKOZ MAOGHMATOZ MYEO050 | EZAMHNO zNMOYAQN

TITAOZ MAGHMATOZ

Aldaktikn g NMAnpodopLkng

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWAN TTOU 0L TLOTWTLKEG UOVAOEC ATTOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuaroc m.y. AtaAésic, Epyaotnplakéc AoKnoeic K.AmT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC QITOVEUOVTAL EVIALIN Lo TO OUVOAO TOU UaINUATOG MONAAEZ
. .. , . AIAAZKANIAZ
avaypate Ti¢ eBbdouadiaiec wpeg Stbaokading kot To aUVoOAO TwV
TLOTWTIKWVY LoVaSwV
Alahé€elc / Epyaotnplakeg Aoknoelg / Opovtiotrpla 3/2/0 5

(5).

MpocVéate oeipéc av ypelaotel. H opyavwaon Stdaokadiag kat ot
OLOAKTIKEC UEBOSOL TTOU XPNOLLOTTOLOUVTAL TTIEPLYPAPOVTAL AVAAUTIKA OTO

TYNOZ MAGHMATOZ

yevikoU uroBadpou,

eLékou urtoBadpou, Lbikevong

VEVIKWY YVWOEWY, avantuéng Seélotitwv

FENIKOY YNOBAGPOY

MPOAMNAITOYMENA MAGHMATA: | OXI
TAQXIA AIAAZKANIAZ kot | EAAHNIKH

EZETAZEQN:

TO MAGHMA NPOZ®EPETAI ZE | NAI
®OITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://ecourse.uoi.gr/enrol/index.php?id=1916
MAGHMATOSZ (URL)
MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AloteAécpaTo

SuuBouleuteite to Mapdptnua A

Meptypdpovral Ta LadnoLakd amoTEAECUATA TOU Lo UATOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KA LKAVOTNTES
kataAAnAou ennéSou mou Ja AITOKTOOUV OL QPOLTNTEG UETA TNV EMLTUXH 0AOKApwon Tou padriuatog.

® [Ieptypacpri Tou EmunéSou twv Madnotakwv AmoteAeoudtwy yia kade éva kukAo ormoubwy ouppwva pe to MAaioto
Mpoodvtwy tou Eupwriaikot Xwpou Avwtatng Exknaidevong

o [lepypacikol Aciktec Emutébwy 6, 7 & 8 tou Eupwmnaikou lMAataiou Mpoooviwv Awd Biou Madnaong kat to Mapdaptnua B

® [lepiAnmtikog O6nyoG auyypapric Madnotakwy AloteAeouaTwv

To pabnuo otoxevel

TIPOYPAUUATIOUOU

e  OTNV KATOVONGN apXWV opyAvwaong tng dtdaokaAiag kat SI6OKTIKAG TNG
MAnpodoplkng otnv npwtoPaduta kat dsutepofabuta Eknaidevaon
e OTNV €KUABNON YEVIKWY LEBOSWV SLEAKTLKNG BEUATWY AAYOPLOULKAG Kal

e  oTNV eKMAONON KAWVOTOUWY HEBOSWV yLa TNV SISAKTIK TOU TIPOYPOUUOTIOUOU
e  oTNV ekpABOnon AoylopikoU yia tn Stdaktikr Bepdtwy NAnpodopikng o

Anpotiko, N'upvaoto, AUkelo Kal EmtayyeApatikd AUKELO.

Erubiwén tou pabnuartog eivat HeTd TNV 0AOKANPWOT] TOU oL olTnTEG va elval os Béan



https://ecourse.uoi.gr/enrol/index.php?id=1916

e Na opyavwvouv tn SidackaAia Bepatwyv MAnpodopikng e xprion GUAAwvY
gpyaoiog.

e Na oxedlalouv kat va UAoTtoloUv SL18aKTIKA oevapla o Bépata MAnpodopLlkng o
niepBaAAov oxoleiou M/OuLag kat A/BuLag Ekmaideuong.

e Na xelpilovrtat ekmatdeuUTIKA AOYLIOULKA Ta omoia Ba xpnoluomnololv otn
Stadkaoia tng ddaokaAiag.

Fevikég IKaVOTNTEG
AauBavovtag unmoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETTEL VAL EXEL QITOKTHOEL O MTUXLOUXOG (OMWG QUTEG aVaypapovTaL OTO
Mapaptnua AutAwuatog kat tapatidevial akoAdoUdwc) o€ mota / MOLEG A0 AUTEG ATTOTKOTEL TO Uadnua;.

Avalnitnon, avaiuan kat cuv9ean eSougvwy kat Sxeblaouog kat Stayeiptan Epywv

TIANPOWOPLWY, UE TN XPHON KAL TWV aITapaiTNTWV 3eBaouoG atn SLaPOPETIKOTNTA KOl OTNV TTOAUTIOALTLOUIKOTNTA
TexVoAoyLwv 2eBaoudg ato puatko neptBailov

lMpooapuoyn o€ VEEG KATAOTAOELS Entibelén kowwvikrig, emayyeAuatiknc kat NGk umeuduvotnTag
AfYn anopdaoswv Kot evatodnoiac o Yéuata puAou

Autovoun epyaaia A0KNON KPLTLKIG KOl CUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTepnGg, SNULOUPYLKIG KAl EMAYWYLKIG OKEYNG
Epyaoia oc 6tedvég meptBAdov L.

Epyaocia oe biemiotnuoviko neptBaAlov AAeg...

Mapdywyn VEwv EPEUVNTIKWV LBEWV ...

Mpoaywyn eAeVBegpnc, SNULOUPYLKAG KOl EMOYWYLKAC OKEPNC

e Avalntnon, avaluon kal cUvBeon SeSopEvwy, TEXVIKWY Kal TTANPOodOopLWY, LE TN
XPHoN KAl TwV amopaitnTwy TEXVIKWY/TEXVOAOYLWY

e AvAAuon Twv amalthoewy yla TNy enthuon evog mpoBARuatog kat Anyn

anoddcewv

IkavotnTa adalpeTIKNC TPOOEyyLonG KaBwG Kat povtehomnoinong mpofAnudatwy

JuvBetikn aflomoinon pebodwv yia eniAuon vEwv MpoBANUATWY

Autovopn epyaoia

Ouadikn epyacia

Edappoyn tng yvwong otnv mpagn

Mpocapuoyn & VEEG KOTAOTAOELS

Epyacia o Siemiotnuoviko meptBaAiov

Mapaywyr VEWV EPELVNTIKWY LOEWV

NEPIEXOMENO MAGHMATO2

1. HNAnpodoptkn WG YyVWOTLKO OVTLKELLEVO Kal YVWOTLKO epyaleio.

2. HNAnpodopikA WG yVWOTLKO AVTLKELLEVO 0TO EAANVLKO EKTIOUSEUTIKO cUOTN LA

(H MAnpodoplky oto Anuotikd, oto [lupvaclo, oto AUKEWO Kol OThv

EnmayyeApatikn Exknaidevon - Baowol afoveg SdaokaAlog, AVAAUTIKO

npoypappa, KukAol croudwv)

Awdaktikn kat Stdaockalia tng MAnpodoplkAg: evvoloAoyiko mAaiclo

4. Otewpieg padnong, OL8AKTIKA MOVTEAD, OLOAKTIKEG TEXVIKEG (ALSAKTIKOC
HMETAOXNUATIOMOC evwolwv tne MAnpodoptkng, Nontikd HOvTtEAA  Kal
avanapaotaoels tng NMAnpodopikng)

5. Ixedloopog S18aoKaAlag, EKTIOLSEUTIKA OsvaApLa, SLOAKTIKEG MAPEUPBAOCELG.
(Atlomoinon Logo-like meptBariovtwy, Natxvidt poAwv & aflomoincn avaAoylwy
otn 6daktikn evvolwv MAnpodoptkng, Mdabnon Paclopévn oto Malyvidt
(computer games), Exrmaideutikn Poumotikn - xprion NXT Lego Robots, Arduino).

6. Ofpata afloAdynong.

7. AdaokaAia mpoypappatiopol (Adaktikég péBodol yia tn  SbaokaAia
TIPOYPAUUOATLOTIKWY EVVOLWY, TUTIOL YVWOEWV OTOV TIPOYPAUUATIONO, ZUyXpova

w




okéYn).

TEXVOAOYLIKA TEPLBAAAOVTA Yl ELCAYWYLKO TIPOYPAUUATIONO KOL UTIOAOYLOTIKN

8. AiSaoKaAia AOYLOULKWYV YEVLKNG XPONG.
9. AiSaokaAia AOYLOULKWYV yLo TRV EKTtaibsvon.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIMHZH

TPOMOZ NMNAPAAOZHZ
Mpdowro ue npéowrno, E§ amootaoewg
eknaibevon KA.

AloAéEeLg

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xpnjon T.I.E. otn Aldaokalia, otnv
Epyaotnpiakn Eknaibevon, otnv Enttkotvwvia
LLE TOUG (POLTNTES

e Xpnon dtadavelwv Kot SL1adpacTikol mivako OTLG
SloAEEeLq.

e Avaptnon &daktikoU UAKoU (Stadaveleg,
NAEKTPOVLKEG ONUELWOELG KOL OLOKNOELG) OTOV
LOTOTOTO Tou pabnuartocg (ecourse).

e Xpnon katdaAAnAou Aoylopikou yia tn StdaokaAia
OAyOopLOULKAC/TPOYPOUUATIOHOU

OPrANQZzH AIAAZKAAIAZ

Meplypdpovtal avaAuTikd o TPOmoG Kot
uedobot St6aokaliag.
AaAéetg, Seutvapla, Epyaotnpiakr Acknon,
Acknon  [leSiou, MeAétn &  avaduon
BiBALoypapiag, @povriotrplo, Mpaktikn
(Toro9€tnon), KAwikry Aoknon, KaAAtexviko
Epyaotripto, Awabpaotikn Sbaokalia,
EKTTQUOEUTIKEG ETILOKEWYELS, EKIOvNon UEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAtteyvikn Snutoupyia, K.Am.

Avaypd@ovtal oL WPEG UEAETNG TOU QoLTNTH yLa
kade padnotakn dpactnplotnta Kadwe Kot ot
WPEG UN KadoSNYoUUEVNG UEAETNG CUUPWVA UE
TL§ apxEG tou ECTS

. ®doprog Epyaociog
Apaotnplotnra T
Aldaokalia 13*3 =39 wpeg

13*2 =26wpeg
60 wpeg

Epyaotnplokn doknon
‘Qpeg Melétng

2UvoAo Mabnpatog 125 wpeg

AZIOANOTHZH ®OITHTQN
Meptypapn tne Stadikaciac aéloAoynong

Mwooa AéoAoynang, Médobdot aéloAoynang,
Alapoppwtikn) 1 Suunepacuatikn, Aokuaoia
MoAdartAric  Emidoyrig, Epwtrioels  Zuvtoung
Anavtnong, Epwtrioeis Avamtuéng Aokipiwv,
Entidvon  lpoBAnudatwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikri E&Etaon,
Anuoota Mapouoiaon, Epyaoctnpiakn Epyaocia,
KAwvikry  Eé€taon  AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avapépovtal pntd nmpocbloplouéva kpLtipla
aloAdynong kat eav kat tou eivat npooBaoiua
Q70 TOUG (POLTNTES.

FAQZIA AZIOAOTHEHS: EANAnVIKA
MEOGOAOS AZIOAOTHIHS:

() Tehikn ypamt e€€taon ywa tnv afloAdynon tng
EMAPKELAG PaokWV  OewpnTIKWY  YWWOEWV  UE
EPWTAMATO TIOAOMAWY  EMIAOYWV KAl QvATTuénc.
EmutAéov, Ba aflohoyeital n kavotnta oxedioong
KOTOAANAwYV  Sldaktikwy  oevapiwv kKot  oxedlwv
pabnuatwv oe Swadopa BEpata  SOAKTIKAG TNG
MAnpodopLkAc.

(1) Epyaotnplokn Epyacia

Yxebloon SL8akTikwy oevapiwv & UMWV epyaciag
poontwv. Ou doutntéc kadouvtal va £dapUOCOUV
oUyXpPoVeG LEBOSOUC SLOAKTIKNG KOl VO TIPOTEIVOUV TNV
avamtuén ¢UMwv  epyaciag ya T SdackaAla
BeUdTWY TPOYPOUUATIOMOU KoL TNV UTOOTNPLEN
avamntuéng tng alyoplOuLkng okEPnc.

ZYNIZTQMENH-BIBAIOTPADIA




-lpotewouevn BiBAoypapia :

BiBAio [2606]: AdakTikég NMpooeyyioelg kat Epyaleia yla tn Adackahia tng MAnpodopikig,
M. Tpnyoptadou K.d., Ekdooelg Néwv Texvoloylwv, ABrva, 2009. (ISBN 978-960- 6759-23-9)
BiBAio [13678] : Eloaywyn otn S18akTikr the mAnpodopikng, B. I. Koung, KhewdapiBuog, 2005,
ISBN: 9789602098387

BiBAio [68374254]: AlSaktikn Kol Ixedlaopog Exmatdeutikwy Apaotnplotitwyv STEM kot
TNE, Wuxapng Zapavrog, KahoBpéktng Kwvotavtivog, EKAOZEIZ A. TZIOAA & YIOI A.E, ISBN:
978-960-418-706-5

-JUvapn EMLOTNUOVIKA TTEPLOSIKA:




MYEO053. Enefepyacio Quaoikrg Nwaocag

NEPIFPAMMA MAOGHMATOZz
FENIKA
2XOAH |NMOAYTEXNIKH ZXOAH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ
EMIMNEAO ZMOYAQN |MPOMTYXIAKO
KQAIKOZ MAGHMATOZ | MYEO53 EEAMHNO 2NOYAQN >=6

TITAOZ MAGHMATOZ |Emegepyacia Quaotkng NMwooag

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTIKEG UIOVAOEC ATTOVELOVTAL O SLOKPLTA UEPN EBAOMAAIAIES

TOU padRuarTog Y. Alodééels, Epyaotnplakéc AoKroels K.Am. Av ot QPES NIZTQTIKEZ

TILOTWTLKEG LOVAOEC QTTOVELLOVTAL EVIALN VLA TO OUVOAO TOU UATNUATOG MONAAEZ
. ., , , AIAAZKAANIAZ
avaypayrte ti¢ eBdouadiaiec wpeg Stdaokadiag kat To cUVoAo Twv
TUOTWTIKWY UoVASwV
Awalé€elc / Epyaotnplakég Aoknoelg / Opovilotrpla 2/2/1 5

TYNOZ MAGHMATOZ |EuBdabuvong

yevikoU uroBadpou,

eLékou urtoBadpou, Lbikevong

VEVIKWY YVWOEWY, avantuéng Se€lotrtwv

TAQZZA AIAAZKANIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA MNMPOZ®EPETAI ZE |NAI
®OITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGHMATOZ (URL)

MAOHZIAKA ANOTEAEZMATA

Ma6nolakda AntoteAéopata

Meptypdapovral Ta LadnoLakd amoTEAECUATA TOU UoTUOTOC OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KA LKAVOTNTES
kataAAnAou enunédou mou Ba atoKTHOOUV 0L POLTNTEG UETA TNV ETILTUXT OAOKANpwan Tou Uadnuatog.

SuuBouleuteite to Mapdaptnua A

® lepypacpr tou Emutébou twv Madnotakwy AloTEAEaUATWY yLa Kade éva KUKAO amoudwv ouupwva ue to MNaioto
Mpoodvtwy tou Eupwriaikou Xwpou Avwtatng Exkntaidevong

® leptypapikol Acikteg Emunédwy 6, 7 & 8 tou Eupwriaikou MAatciou lMNpoadvtwv Awa Biou Madnong kot to Mapaptnua B
MepiAnntikog O6Nyog auyypaprc Madnolakwy AroteAeoudtwy

EmuSuwkopeva pabnolakd anmoteAéopata Tou Hadnpatog
210 TéAog autoU tou padnpartoc o pottntng Ba pmopel:

® va MOPOUCLATEL TIG BAOLKEC aPXEC KAl EVVOLEC TNC emefepyaaiag puCLKAG YAWaoag
e va Tieplypadel Tt Stabeotueg pebodoloyieg enefepyaciog kol avomapdoTaong
KELUEVIKWV SESOUEVWV
e va TEPLYPAdEL TIG TEXVIKEG TIOU Xpnoldomololvtal onpepa amd dnuodileig
ebappoyeg ota media g avaktnong mAnpodopiag, tng e€aywyn yvwong, Tng
KOTNYOPLOTIOLNONG KELLEVWY, TNG AUTOMATNG MEPIANPNG KELWEVWY, TNG AUTOUATNG
uetadpaong
e va oxeblalel kal uvlomolel alyopiBuoug avaluong Kelpevikwyv SeSopévwy,
€€aywync XapaKTnNPLOTIKWV Kol ekmaideuong taflvountwv.




Fevikég IKaVOTNTEG

NauBavovtag Unon TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QUTOKTHOEL O MTUXLOUXOG (OTWE QUTEG aVaypAPOVTAL OTO
Mapaptnua ATAWUaTos Kat tapatidevtal akoAoUdwc) os mota / OLEG At AUTEG ATTOTKOTEL TO Uddnua;.

Avalnitnon, avaluan kat cuv9ean eSouévwy kat Sxeblaouog kat Stayeipton Epywv

TIANPOWOPLWY, LE TN XPHON KAL TWV aITapaiTNTWV 2eBaoulG 0TN SLAPOPETIKOTNTA KAl OTNV TTOAUTIOALTLOULKOTNTAL
TexVOAoyLwv 2eBaoudg ato puatko neptBaiiov

lMpooapuoyn O€ VEEG KATAOTAOELS Entibelén kowvwvikng, emayyeAuatikic kot nikr¢ umeuBuvotntag
Anyn anopdaoewv katL evalodnoiag oe Fépara @UAou

Autovoun epyaacia AOKNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tn¢ eEAeUBepnS, SNULOUPYIKAG KL ETTAYWYIKNG OKEYNG

Epyaocia oe 6ievég meptBiAlov L
Epyaocia og diemiotnuoviko neptBaAlov AMeg...
Mapdywyn VEwv EpEUVNTIKWY LSEWV

e Avalntnon, avaAlucon kot cuvBeon deSopévwy Kal TANPodopLWY, LE TN XpHon Kot
TWV amapaitNTWV TEXVOAOYLWY

e [lpocapuoyr O€ VEEG KATAOTAOCELS

e AfYn anoddoswv

e Opadikn epyaocia

e IxeblLaopog Kal Slaxeiplon Epywv

e [poaywyn tng eAeVBepNC, SNULOUPYLKAG KOL ETMOYWYLKNG OKEPYNC

e [apdywyn VEWV EPELVNTLKWV LOEWV.

NEPIEXOMENO MAGHMATO2

Npwto Mépog
e Eloaywyn otn Xpron TEXVIKwY Kol dAyopiBuwy yLo amoteAeouatiky eneéepyaocia Kat
avaAuon g GuoIkAg yYAwooag
e TexVIKEC avaAuong kal popdoAoyLkn enetepyaciao KELWEVOU
® JUVTOKTLKA ovaAuaon
* InUacLloAoyLkn avaiuon
e MpayuatoAoyLki availuon
e MeB0oSoL avamapdotaong KELUEVIKWY SES0UEVWV
e M£60o6oL anoteheopatikr Selktodotnong dedopévwv
® IXeSLOOUOC Kal xpron eupetnplwy Kal AsELKOAOYIKWY TTOpWVY
e Avaluon kat e€aywyr mAnpodopiag and cUAOYEC KELWEVIKWV SeSOUEVWY

AegVtepo MéEpog

e TeXVIKEG Kal oAyOpLOUOL yLa TNV ohpacloAoyLki amocadnvion Kelpévwy Opadomnoinon
Kall BepaTikn Katnyoplomoinon,

® ApX£C OUCTNUATWY ATIAVTNONG EPWTNUATWY,

® INUACLOAOYLKA OvVaATOPpAOoTACK KELLEVOU, MOVTEAO ALAVUGHATLKOU XWwpou

e Texvikég Autopatn dnuoupyia mepAPewy,

e Mnxavikn petadppoon.

Tpito Mépog
e TeXVIKEG KaTnyoplomoinong Kelpevikwy Sedopévwy (Classification Techniques)

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIMHZH




TPONOZ NAPAAOZHZ
lMpoowro ue npoowro, E§ amootdoews
eknaidevon KA.

MpOCoWTO HE TPOCWITO

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI EMIKOINQNIQN
Xpnjon T.I.E. otn Aldaokalia, otnv
Epyaotnpiakn Eknaibevon, otnv Emtikowwvia
UE TOUG POLTNTEG

lvetal xpron texvoloylwv mAnpodopiag kot
ETUKOLVWVLWV OTNV EMLKOWVWVIA LLE TOUG poLTNnTEC.
Xpnowlomnolovvrat: eclass, email kat forum.

OPTANQZH AIAAZKANIAZ

Meplypdpovral  aQvaAuTIKE O TPOMOG Kol
uédobot Stbaokaliag.

AlaAééelg, Seuwvapla, Epyaotnpiakr Acknon,
Acknon  [lediou, MeAétn &  avdiuon
@povriotrplo, Mpaktikn

(Tormo9€tnon), KAwikny Aoknon, KoaAAitexviko

BiBALoypapiag,
Epyaatripto, Awadpaotikn Sbaokalia,
EKTTOUSEUTIKEG ETILOKEWYELG, EKmOvnon UEAETNG
(project), Zuyypari epyaciac / epyactwv,
KaAAiteyvikn Snutoupyia, KA.

Avaypdpovtal oL WPeG UEAETNG TOU @oLTNTH YLa
kade padnotakn Spaoctnplotnta kadweg Kat ot
WPEG Un KaedobnyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, ®ddprog Epyacioc
Apaotnplotnra i
Eéaunvou
Adaokalia 60 wpeg
@Opovtiotnplo 30 wpseg
Ekmovnon Epyaciag 60 wpeg
2UvoAo Madnuarog 125 wpeg

AZIONOMHZIH ®OITHTQN
Meptypapn tne Stadikaciac aéloAdynong

Mwooa AoAoynong, Médobot a&toAdynong,
AlauoppwTtikn 1 Zuumepaouatiky, Aokiuaoia
MoAdartAri¢  EmtAoyrg, Epwtrioelc S0vtoung
Anavtnong, Epwtrioelg Avamtuéng Aokiuiwv,
Enmiduan  MpoBAnudtwv, [panti Epyaoia,
Ex9eon / Avagopd, [popopikny Eétaon,
Anuoota Mapouoiaon, Epyaotnpiakn Epyaoia,
KAwvikry  Eé€taon  Aodevoug,

Epunveia, AAAn / AAeg

KaAAtteyvikn

Avagépovtal pnta mpooSLOPLOUEV KPLTHPLA
aloAdynong kat eav kat mou givat mpooBdotua

QIO TOUG (POLTNTEG.

FAQ33A AZIOANOTHZHE: EAAnvIKA
MEGOAOZ AZIONOTHZHZ:

o Exnmovnon Epyaociag (Project): avamtuén
OAOKANPWUEVOU CUOCTHUOTOG OE CUYKEKPLUEVO TIESLO
™me (50%

OUVOALKOU BaBuou)

enetepyaciag ¢duowkng yAwooag ToU

e [pamntr E€€taon (50% Tou cuvoAlkou Babpou)

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

-JUvaQn EMLOTNUOVIKA TIEPLOSIKA:

o H texvoloyia tng mAnpodopiag otnv enefepyacia puoikng yAwooog — mpoAnuata

enefepyaoiog duokng yAwooagy, Kwvotavtivog T. Opayyog, Avaotaolog M. Koutooukog,
ekbooelg MYPMIAONEZ, 2010, ISBN : 978 -960 -99279 - 0- 1.
e Foundations of Statistical Natural Language Processing Hardcover — 30 Jul 1999,
Christopher Manning ISBN: 0262133601

e Natural
ISBN:0596516495

Language Processing with Python,

Ewan Klein, Steven Bird, 2009




MYEQ54. Avaloyikd KukAwporta

NEPIFPAMMA MAGHMATOZ
FENIKA
2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MAHPO®OPIKHZ
EMIMEAO 2NOYAQN | NMPONTYXIAKO
KQAIKOZ MAGHMATOZ MYEO54 | EZAMHNO zZNOYAQN =6
TITAOZ MAGHMATOZ | Avaloywkd KukAwpata
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTIKEG UOVASOEG ATTOVEOVTAL OE SLOKPLTA EBAOMAAIAIES
UEpN ToU padruatog m.y. Aladéeic, Epyaotnplakéc Aknoels K.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC QITOVEUOVTAL EVIALIN YL TO OUVOAO TOU UaINUATOG MONAAEZ
. . , . AIAAZKANIAZ
avaypate Ti¢ eBbdouadiaiec wpeg Stbaokadiog kot To aUVOAO TwV
TULOTWTIKWVY LoVaSwV
Awalé€elc / Epyaotnplakég Aoknoelg / Opovtilotrpla 5(2,2,1) 5
MpooV¥éate oepéc av xpetaotel. H opyavwon dtdaokadiag kat ot
SLOAKTIKEC UEBOSOL TTOU XPNOULOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | ElSikoV umtoBdaBpou

yevikoU urtoBadpou,

eLékou urtoBadpou, Lbikevong

VEVIKWY YVWOEWY, avantuéng Seélotritwv

MPOAMNAITOYMENA MAGHMATA: | OXI

FAQZ3A AIAAZKAAIAS ko | EAAHNIKH
EZETAZEQN:

TO MA@HMA NPOI®EPETAI 3E | NAI
®OITHTES ERASMUS
HAEKTPONIKH ZEAIAA
MAGOHMATOZ (URL)

MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AltoteAécpaTo
Meptypapovral Ta Ladnolakd amoTEAECUATA TOU Lo UATOC OL CUYKEKPLUEVESG YVWUOELS, SEELOTNTEC KAl LKAVOTNTEG
kataAAndou ennéSou mou Ja AIOKTOOUV 0L QPOLTNTEG UETA TNV EMLTUX 0AOKApwon Tou padriuatog.
SupBouleurteite to lMapdaptnua A
o [leptypoaupri tou Emunédou twv Madnaotakwv AoteAeoudtwy yLa kade éva kUkAo omoudwvy cUupwva Ue to MAaioto
Mpoodvtwy tou Eupwriaikou Xwpou Avwtatng Exkrtaidevong
o [leptypagpikoi Acikteg Emunedwy 6, 7 & 8 tou Eupwnaikou lMAatoiou Mpoadviwy Aid Biou Madnong kat to lNapdaptnua B
o [lepiAnmtikog O6nyog cuyypapric Madnaotakwyv AmoteAeoudtwy

To pABNUO €XEL WG OTOXO VA €LOAYEL TOUC GOLTNTEG OTIC APXEG OavAaAuong, cuvBeongc,
oxeblaong, mpooopoiwong, uAomoinaong Kot LETPNONG OVAAOYIKWY KUKAWUATWV.

MeTa TNV emituxr oAokAnpwaon Tou pabnuatog, ol poltnteg Ba sival os Béon va:

e No KatavooUV VOVOUETPLKEG TEXVOAOYIEG KATAOKEUAG OAOKANPWUEVWY
KUKAWUATWY




e Na katavooUv tn duoikn oxedlaon kal Th Aettoupyia AOYIKWY KUKAWUATWY OTO
emninedo twv Tpaviiotop.

e Na avalouv amAd Kal cUVOETO OVaAOYLKE KUKAWUATA.

e Na ocuvBETouv avaloylkd KUKAWHATA oTo eminedo Twv tpaviiotop.

e Na oxedlalouv (oxnUATKO Kol GUCLKO £TimMeSO) KOL VO TTPOCOUOLWVOUV AVAAOYLKA
OAOKANPWUEVA KUKAWUATA, VO EKTEAOUV LETPNOELG TWV XOPAKTNPLOTIKWY TOUG Kall
va emaAnBgUouV TIC EMIOOCELG TOUG ETIELTA ATIO EEAYWYI) TIOPACLTIKWV.

Fevikég IkavoTnTeg
NauBavovtag unon TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QUTOKTHOEL O MTUXLOUXOG (OTWE QUTES avVaypa@OVTaL OTO
Mapaptnua AutAwuaTog kat tapatidevial akoAdovdwc) ae mota / MOLEG AT AUTEG ATTOTKOTIEL TO Uddnua;.

Avalnjtnon, avaiuon kat cuviean Sebopuévwy Kat SXedLaoUOS kalL Staxeiptan Epywv

TIANPOPOPLWY, UE TN XPrION KL TWV amapaitnTwy 3£6a00G 0Tn SLAPOPETIKOTNTA KOl OTNV TOAUTTOALTLOULKOTNTA
TexVOAoyLwv 3eBaoudg ato puatko neptBaiiov

lMpocapuoyr O€ VEEG KATAOTAOELG Emntibeién kolvwvikng, emayyeAUatikig kat ndikn¢ umevduvotntag
AnYn amopacswv Kot evalodnoiag o Yéuara @uAou

Autovoun epyacia A0KNGN KPLTLKAG KOl QUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTEPNG, SNULOUPYLKIG KAl ETTAYWYLKIG OKEYNG
Epyaocia oc 6iedvég neptBiAlov L

Epyaoia oe Stemotnuoviko neptBaAlov AMeg...

Mapdywyn VEwV EPELVNTIKWY LOEWV

e [lpoaywyr eAeUBepPNG, SNILOUPYIKAG KOL ETIAYWYLKNAG OKEPYNG

e Avalntnon, avaAuon kot cuvBeon Se60UEVWY, TEXVIKWY Kal TAnpodopLwy, UE TN
XPNON KAl TWV armapaitnTtwy TEXVIKWV/TEXVOAOYLWY

e [lpooapuoyH O€ VEEG KATAOTAOELS

e AvAAuon TWV QTOLTACEWV yLa TNV €MAUGCN eVOG TIPOPRAAATOG

e Ikavotnta adalpeTIKNG TPOoEyyLlong KaBwg Kat povtehomnoinong mpofAnudatwy

e JuvBetikn alomoinon peBodwv yla emiluon VEwv mpoBAnUATWY

e Autovopn epyacia

e Opadikn epyacia

NEPIEXOMENO MAGHMATO2

Oswpia MOS tpaviictop. H CMOS texvoloyia KATaoKEUNS OAOKANPWUEVWY KUKAWUATWV.
Emokénnon katookeung kot ¢dpuotkng oxediaocng CMOS KUKAWUATWY. BAOLKEC apXEG TNG
dwtoABoypadiag. Ixediaon (oxnuatiki Kal puaotkr) kat avaluon MOS evioxuth: BacLKEg
apXEC AetTtoupyiag, avaluon HkpoU Kal Heyalou onpotog. Ixediaon (oxnuatikn kot puoikn)
SladopLkol evioxuTr), TEAECTIKOU EVIOXUTH, TEAEOTIKOG EVIOXUTAC SLoywyLHLOTNTAG. 2xediaon
(oxnuatikn kat ¢uoikn) kot availuon GATpwv. Mn YpOoUULKEG DAPUOYEG TEAECTIKWY
eVIoXUTWV. KuKAWpaTa TOAQVTWTWV.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIHZH

TPOMOZ NAPAAOZHZ | Mpoowro pe mpocwro: ERSouadlaieg SLahé€elg otnv

Mpoowro e mpoowro, E§ anootaoews . . . ,
ekmaiEUon KA taén, Epyaotnplakn kabodrynon, Epyaocieg

XPHZH TEXNOAOFIQN | o  Xprion  Glodavelwv o€ UMoOAoyloTh  Kat
NAHPO®OPIAZ KAI ENIKOINQNIQN Sladpaotikol mivaka ot SLaAEEELC.

Xprion T.[.E. otn Atbaokadia, otnv e  Xor 0 EOVOGTAOLO €£0VOAEL eSia
Epyaotnpiakn Eknaibevon, otnv Emikowwvia pnon ot pyaotnpt py lwv oxeoLaong

JLE TOUG QOLTNTES (oxnuatiko Kol duoko eninedo) Kol
TIPOCOLOIWONG KUKAWUATWY OE UTTOAOYLOTH).




e Juvtnpnon LotooeAidag. AVOKOLWVWOELG Kal TTapoxn
S160KTIKOU UAWKOU (Staddveleg, epyaoTnpLoKa
BonBnpuata kot SI6AKTIKEG CNUELWOELG).

e Aflomoinon tou nAektpovikou taxubdpopeiou yla tn
BeAtiwon tng emkowwviag pe toug hoLtnTEC.

OPIFANQZH AIAAZKAAIAZ

Meplypdgovral  avaAuTikd o TPOmMoG Kat
uedodbot St6aokaliag.
Aadé€elg, Sepwvapla, Epyaotnpiakry Aoknon,
Aoknon  lediou, MeAétn & avdduon
BiBALoypapiag, @povriatrplo, Mpaktikn
(Torto¥€tnan), KAwvikry Acknon, KaAAitexviko
Epyaatripto, Aabpaotikn Sbaokalia,
EKTTaUOEUTIKEG ETILOKEWELS, EKmTovnan UEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAwtexvikn dnutoupyia, K.ATL.

Avaypdpovtal oL WPEG UEAETNG TOU poLTNTr Yo
kade padnoiakn dpaoctnpiotnta kadweg Kot ot
WPEC N KadobNYoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, doprog Epyaciag
Apaotnplotnra e
Aldaokalia 13*3 =39 wpeg
Epyaotipla 11*2 =22 wpeg
Epyaoieg 36 wpeg
‘Opeg MeAétng 28 wpeg
2Z0volo MaBnipatog 125 wpeg

AZIONOTMHZIH ®OITHTQON
Meptypapn tng Stadikaociag aéloAdoynong

Mwaoa AéoAoynang, Médobot aéloAdynang,
AlauoppwTikny 1 SUUNEPAOUATLKY, Aokiuaoio
MoAdamAni¢  Emtdoyri, Epwrtrioelg Suvroung
Anavtnong, Epwrtrioeic Avamrtuéng Aokipiwv,
Entidvon [poBAnudatwv, [panty Epyaoia,
Ex9eon / Avagopa, [pogopikry E&€taon,
Anuooia Mapouciaon, Epyactnpiakn Epyacia,
KAwvikny  E&€taon  AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAdeg

Avapépovtal pntd mpoobloplouéva kpLtipla
aloAdynong kat eav kat ou givat npooBaoiua
QIO TOUG (POLTNTEG.

FAQ33A AZIONOTHZHZ: EAAnVIKA

MEGOAOZ AZIONOTHZHz:

(i) Tehkny ypamtn ef€taocn mou mepAapBavel tnv
eniAvon TPOPANUATWY Kol QOKNCEWV. Ta ypamtd
aflohoyoUvtal PBdaosl NG 0pBOTNTAC KAl  TNG
TANPOTNTOC TWV ATAVTHOEWV.

(i) EpyaotnploKEG OOKACELG WE QVIIKEIUEVO TN
oxedlaon Kal mpocopoiwon KUKAWUATwY. Ol doltnTég
a&lohoyouvtal o KABe epyacTnPLAKn AOKNON.
H &wbkaocia afloAdynong twv doutntwyv eival
TMPOCPACLUN OTNV LOTOOEALSA TOU paBrpatog.

ZYNIZTQMENH-BIBAIOTPADIA

-lportewvouevn BiBAoypagpia :

BiBAio: Ixedloon avaloylkwv oAokANpwUEVWY KUKAwpAatwv CMOS, Behzad Razavi, Ex4.:

KAe16ap1Buog, 2019.

BiBAio: Baoikég apxég MikponAektpovikig, Behzad Razavi, EkS.: KAeldapiBuog, 2018.

-ZUVapn EMLOTNUOVIKA TTEPLOSLKA:

e |EEE Transactions on Circuits and Systems | & Il (TCAS).
e |EEE Journal of Solid-State Circuits (JSSC).

e Analog Integrated Circuits and Signal Processing

e International Journal of Circuit Theory and Applications




MYE1000. Mpaktikr) Aoknon

NEPIFPAMMA MAGHMATOZ

FENIKA

2XOAH

MOAYTEXNIKH

TMHMA

MHXANIKQN H/Y KAl MTAHPO®OPIKHZ

EMIMNEAO zMOYAQN

MPOMNTYXIAKO

KQAIKOZ MAOGHMATOZ

MYE1000 ‘ EZEAMHNO 2NOYAQN

>6

TITAOZ MAGHMATOZ

Mpaktikn Aoknon

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ TIEPIMTWON TTOU OL TILOTWTIKEG LOVAOEG ATTOVEOVTOL OE SLAKPLTA EBAOMAAIAIES

UEPN ToU padnuatog m.y. AlaAééels, Epyaotnplakég Aokraoel K.Am. Av ot
TILOTWTLKEG LOVAOEC ATTOVELOVTAL EVIALX YLA TO OUVOAO TOU UATHUATOG
avaypate Tic eBdouadiaie wpeg Stbaokadiog koL To aUVoAo Twv
TULOTWTIKWVY LoVASwV

QPE2
AIAAZKANIAZ

NIZTQTIKEZ
MONAAE2

TYNOZ MAGHMATOZ2

yevikoU uroBadpou,

eLékou urtoBadpou, lbikevong

VEVIKWVY YVWOEWY, avantuéng Seélotritwyv

Avarmntuéng As€lotitwy

MNPOAMAITOYMENA MAOGHMATA:

TAQZZA AIAAZKAANIAZ ko
EZETAZEQN:

EAAHNIKH

TO MAGHMA NPOz®MEPETAI ZE
Q®OITHTEZ ERASMUS

OxL

HAEKTPONIKH ZEAIAA
MAGHMATOX (URL)

MAOHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypdpovral Ta Ladnolakd amoTEAECUATA TOU AT UATOC OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KAl LKAVOTNTEG

kataAAndou ennéSou mou Ja AIOKTOOUV 0L QPOLTNTEG UETA TNV EMLTUX 0AOKApwon Tou padriuatog.

SupuBouleuteite to Mapaptnua A

o [leptypapri Tou Emunédou twv Madnotakwv AoteAeoudtwy yla kade éva kUkAo omoubwv auupwva Ue to lMAaioto

Mpoadvtwv tou Eupwmnaikou Xwpou Avwtatn¢ Eknaibeuang

o [leptypapikoi Aeikteg Emumédwy 6, 7 & 8 tou Eupwrnaikou MAatoiou Mpoooviwy Aid Biou Madnang kat to Mapaptnuo B

o [lepiAnmtikog 08nyog cuyypapric Madnotakwv AnoteAeoudtwy

210 padbnpua tng Npaktikng Aoknong o pottntic/dpoltntpla :

e ¢pxetal oe emodn pe meplBdrlovia gpyaciag Kol VEeg e€eAiEELC/TAOELS TNG AYOPAC
nipoodEpovTag TN SuvaTOTNTA OTOUG AOKOUUEVOUG GHOLTNTEG VO ATTOKTHGOUV KOLVOUPLEC
YVWOELG 0ToV Topéa TNG MANpodOpPLKAG, VO CULUETACYXOUV EVEPYQ O OUaSLKY Epyacia
Kal otn ANPn anoddcswy, va avantufouv Ti¢ SeELOTNTEC TOUC, VO CUMETACXOUV OTOV
OXeSLAOUO KOl TNV TMEPATWON £PYWV KOL VA OTIOKTHOOUV OE YEVLKEG YPAUUEC EPYACLOKN

gEunelpla

o peTadEPEL TEXVOYVWOLO KAl EUMELPLEG TIPOC TIG ETALPLEG KAl AVTLOTPOPWE, LUE OTOXO TNV
avaBadulon Twv omoudwv tou TUAMATOC, TNV EVOPUOVLON Tou Ue Slebvr) otavtopvt




YVWOLAKA HOVTEAQ Kal eVOLOPEPOUCEG-KALVOTOUEG TAOELS TNG OYOPAC EPYAOCLOC KAl TN
Sdatnpnon vPnAol eMUTESOU TTOPEXOUEVWV YVWOEWV

e ouppdAeL otn Satnpnon otabepwy deouwv petall Mavemotnuiov Kal mapaywyKwy
@opéwv Kal oTNV AVATTTUEN TIPOOTITIKWY ANAcXOANONG TwV GoLtnTwV/doLTtnTpLwv.

Fevikég IKavoTnTEG
AauBavovtag unoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QUTOKTHOEL O TITUXLOUXOG (OMTWG QUTEG QVaypAPOVTaL OTO
Mapaptnua AutAwuatog kat tapatidevral akoAdovdwc) o€ mota / TOLEG IO AUTEG ATTOCKOTEL TO Uddnua;.

Avadnitnon, avaAuon kot cuvdean Sebougvwy Kat SXeSLAOUOC KaL Slaxeiptan Epywv

TIANPOWOPLWY, LE TN XPHON KAL TWV aTapaiTNTWV 2eBaouoG aTn SLOPOPETIKOTNTA KOl OTNV TTOAUTIOALTIOULKOTNTA
TexvoAoyLwv 2eBaoudg ato puatko neptBailov

lMpooapuoyn o€ VEEG KATAOTAOELS Entibelén kowwvikrg, emayyeAuatikic kat nOkr¢ umeuBuvotnTag
Anyn anopdoewv Kat evalodnoliag o éuara @UuAou

Autovoun epyaocia A0KNGN KPLTLKAG KOl QUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn tn¢ EAeUTEPNG, SNULOUPYLKIG KAl ETAYWYLKIG OKEYNG

Epyaoia oe 6iedvég neptBiAlov L
Epyaocia og diemiotnuoviko neptBaAlov ANeg...
Mapdywyn VEwV EPEUVNTIKWV LSEWV e,

1)Avaintnon, avaAuon kal cuvBeon dedopévwy Katl TAnpodopLwy, LE T XprNon Kal Twv
anapaitnTwy TEXVOAoyLwv

2) Avamrtuén deflotitwy

3) Npocapuoyr OE VEEG KATAOTAOELC

4) Ann anodpacswv

5) Autovoun epyacia

6) OpadIko MveLupa

7) Epyaocia o€ Slemiotnoviko rieptBaiiov

8) IxeSlaouoc Kal Slaxeiplon Epywv

9) Emidel€n KOWWVLIKAG, €mayyeAHQTIKAG Kot nOkAG umeuBuvotntag Katl evatobnoiag os
Bépata puiou

10) Acknon KPLTLKAC KOLL LUTOKPLTLKAG

11) Evioxuon mpwtoBouAlwv

12) MNapaywyn eAeUBepnG SNULOUPYLKNG KAL TIAPAYWYLKNAG OKEYNG

NEPIEXOMENO MAGHMATO2

H Mpaktiky Acknon amoteAel pépog tou [Mpomrtuxlakol MpoypAdppatog Imoudwv Tou
TUALOTOG WG EYKEKPLUEVN TIPOALPETIKA SpaotnplotnTa Twv doLtnTwy Kal XeL evrayxBel wg
HABNUa emAoyng evw Sev CUVOEETAL TO QVTIKEMEVO QMACXOANCNG UE TNV EKTIOVNON TNG
Sumlwpatikng epyaciag. Ot dotntég/dolTtATPLEG UMOPOUV VO CUHETACXOUV £XOVTAC
OUUTIANPWOELTO €KTO (6) €€ANVO OTIOUSWVY KaL £XOUV CUYKEVIPWOEL TA 2/5 TWV TILOTWTLKWV
povadwv (ECTS) mou amattouvtal yia th AnPn tou Suthwpatog. H Stdpkeld tng MPOoKTLKAG
Aoknong sival 2 pAveg. Kabe dottntrg/ dpowtitpla pmopet va SnAwoet pa $popd to padbnua
¢ MNpaktkng Aoknong. H emloyn twv dportntwy/ portntpwy yivetol Baon kprtnpiwv rou
€xeL Béoel n emutponh MPaKTKAG ACKNoNG Tou TUAMOTOG. ZUYKEKPLUEVA N eMAoyn yiveTal
AapBavovrtag umoyn

e TO UECO O0po Babuoioyiag tou dpottntn
e 10 MAROOC TWV TILOTWTLKWV HOVASWY TIOU £XEL CUYKEVTPWOEL 0 dpottntic/dpottitpLa
KOTA TN OTLYWN TNG altnong




AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTMHZH

TPONOZ NAPAAOZHZ
lMpoowro ue npoowrno, E§ amootdoewg
ekmaidevan KA.

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[.E. otn Atbaokadia, otnv
Epyaotnpiakn Eknaibevon, otnv Emtikowwvia
LE TOUG (POLTNTEG

OPIrANQZzH AIAAZKAAIAZ

Meplypdpovtal avaAuTikd o TPOmoG Kot
uedobot St6aokaliag.
AaAéelg, Seutvapla, Epyaotnpiakrn Acknon,
Acknan [lebiou, MeAétn & avdAuon
BiBALoypapiag, @povriotrplo, Mpaktikn
(Torto9€tnon), KAwikry Aoknon, KaAAitexviko
Epyaotripto, Awabpaotikn Sbaokalia,
EKTToUSEUTIKEG ETILOKEWELS, EKTTOVNan UEAETNG
(project), Zuyypan epyaciag / epyaciwy,
KaAAiteyvikn Snutoupyia, K.Am.

Avaypd@ovtal oL WPEG UEAETNG TOU QoLTNTH yLa
kade padnotakn dpactnplotnta kKadwe Kot ot
WPEG UN KadobNYoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

: ®ddproc Epyaciac
Apaotnplotnra i
E§aurjvou
MpakTikr Aoknon 50 wpeg
2UvoAo Madnuarog 50 wpeg

AZIONOTMHZIH OOITHTQON
Meptypapn tne Stadikaciac aéloAdynong

Mwooa AéloAdynang, MéSGobot aloAdynong,
Alapopewtikn) 1 Supnmepaouatikn, Aokiuaoia
MoAdartAri¢  Emidoyrig, Epwrtrioels  Zuvtoung
Anavtnong, Epwtrioelg Avamtuéng Aokiuiwv,
Entidvon [lpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikry E&Etaon,
Anuoota Mapouoiaon, Epyaotnplakn Epyaocia,
KAwvikry  Eé€taon  AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avagépovtal pnta mpoodloplouéva KpLtnipla
aéloAdynonc kat eav kat tou eivat npoaBaotua
QIO TOUG (POLTNTEG.

FTAQZZA AZIOANOTHZHZ: EAAnVIKA

MEGOAOZ A=ZIOANOTHZHZ:

Meta to mépag tng Mpaktikng Acknong umopaAlovratl
TO AMOLTOUMEVO €vTuTta OAOKARPWONG TNG AOKNoNG
TO00 amo Ttov doitnt/PoltTplal 000 Kal Amo Tov
dopéa kol tov akadnuaikd tou  emipAémovta. H
ETUTUXNAG TPAYMOTOTOINON TNG TPOCGHEPEL OTOUG
$oLTNTEC 2 TIOTWTLKEG HOVASEC.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAoypapia :

-ZUvapn EMLOTNUOVIKA TTEPLOSLKA:




