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MYE002. Mnxaviki Mabnon

NEPITPAMMA MAOGHMATOZ

FENIKA

2XOAH | MOAYTEXNIKH

TMHMA | MHXANIKQN H/Y KAl MTAHPO®OPIKHZ

EMINEAO 2MOYAQN | NMPONTYXIAKO

KQAIKOZ MAOGHMATOZ | MYE002 | EEAMHNO ZNMOYAQN >=6

TITAOZ MAGHMATOZ | Mnxavikry MaBnaon

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ MEPIMTWON TTOU 0L TILOTWTLKEG AOVAOEC ATTOVELLOVTAL O€ SLOKPLTA EBAOMAAIAIES
UEPN Tou padnruarog m.x. AlaAgéeLg, Epyaotnplakés AoKnoeLs K.AT. Av ol QPES NIZTQTIKEZ
TILOTWTLKEG UOVASOEG QITOVELOVTAL EVILX YL TO CUVOAO TOU UaNUATOG MONAAEZ
. oy 3 ; AIAAZKANIAZ
avaypayte tic eBdouadiaiec wpeg Stbaokaliog kot To dUVoAo Twv
TILOTWTIKWY ovadwV
Aladégelc / Epyaotnplakég Aoknoelg / Opovtiotrpla 5 5

MpooYéate oelpéc av xpetaotel. H opyavwon dtdaokadiag kat ot
OL6aKTIKEC UEGOSOL TTOU XPNOLLOTIOLOUVTAL TTIEPLYPAPOVTAL AVUAUTIKA
oto (6).

TYNOX MAGHMATOZ | EpBabuvong

yevikoU unoBadpou,

£L81koU urtoBadpou, ebikevong

VEVIKWV YVWoewV, avantuéng deélothtwv

MNPOANAITOYMENA MAOHMATA: | -

FAQ2ZA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA MPO:ZMEPETAI ZE | NAI
®DOITHTEZ ERASMUS

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

MAOGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata
Meptypapovral Ta LadnoLaKd AITOTEAEGUAT TOU UATNUATOG OL CUYKEKPUUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAAnAou enutédou mou Ya AOKTHOOUV 0L POLTNTEG UETH TNV EMLTUXH OAOKANPWON TOU UaINUATOG.

SupuBouleuteite to MNapaptnua A
o [leptypaepr tou Emunédou twv Madnotakwv AroteAeoudtwy yLa kade éva kUKAo omoudwv cuupwva ue to lNaioto

Mpoagovtwv tou Eupwmnaikou Xwpou Avwtatng Eknaideuang
o [leptypapikoi Aeikteg Emumédwv 6, 7 & 8 tou Eupwrniaikou MAatciou Mpoaoviwy Awd Biou Madnong kat to Mapaptnuo B
o [lepiAnntikog O6nyog ouyypaprc Madnaolakwv AnoteAcouatwy

Baowkég emiblweelg Tou pabnuatog eivat:

o Na avtihappdvovtal mpoPAnpata Mnxavikng Madnong kot va eTitAéyouv
pLEB0SOAOYLKEG MPOCEYYLOELC YLa TNV EMIAUGH TOUG,

e Na yvwpilouv clyxpoveg ebapUOYEC KL TAOELG OTIou N Mnyavik Mabnon nailet
KOTOAUTIKO pOAo,

o Na ekmatdeutolV Og HEPLKA BACLKA EpyYaAEia KO LNXaviopoUg emiluong
npoPAnuatwy tagvounoncg (pe emifAedn), maAwvdpounong, opadonoinong (xwpeig
eniBAen) pelwong S1A0TAONG KO EKTIINONG TIOPAUETPWV.

o Na KaTaoKeEUA{OUV HNXOVLOMOUG LABnong meplypadlkwy POVTEAWY UAOTIOLWVTAG SLKO
TOUG AOYLOULKO 1] XPNOLLOTIOLWVTAC UTIAPXOVTA €PYAAEL AOYLOULKOU KUPLWG OE
YAwooeg Python kot Matlab kat yvwotég BLBALoOrKeG AoyLopikoU.



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

e Na eival og Béon va dtapalouv Kot va avttAapBavovtol OYXETIKA TEXVIKA AdpBpa o
ETULOTNHOVLKA TIEPLOSIKA TNG TTEPLOXNC 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 Na amoKTHooUV gUMEeLpla KAl EVXEPELO OE TEXVIKEG Mnxavikng Mabnong péow
BeWPNTLKWV KaL TIPOYPAUUATIOTIKWY AoKNOEWV TIou Ba Sivovtal otn SLdpKeLla Tou
e€apnvou kal Ba amoteAoUv PEPOG TNG afloAdynong.

Fevikég IkavoTtnTeg
NauBavovtag uroyn TG YEVIKES LKAVOTNTEG TTOU TIPETTEL VAL EXEL QUTOKTIOEL O TITUXLOUXOG (OTTWG QUTEG aVaypapovTalL 0TO
Mapdptnua AutAwuatog kot mapatidevral akoAoUvdwg) o€ moLa / TOLEG O AUTEG ATTOOKOTTEL TO PUAdnua;.

Avadlitnon, avadvon kat aOveon Sebopévwy kat Sxedlaouocs kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XPION KAL TWV amapaitnTtwv 2€Bao0¢ 0TN SLAPOPETIKOTNTA KAl TNV TTOAUTTOALTIOUIKOTN T
Texvoloytwv 2eBaoudg ato pualko meptBailov

lMpooaplLoyr) OE VEEG KATAOTATELS Emti&elén KowwvikriG, EmayyeAUATIKAG KAt NYKIG uTtEVTUVOTNTAG
AfYn aropaoewv Kat evatodnoiag oe Yéuata @uAou

Autovoun epyaoia A0KNON KPLTIKIG KOl UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ eEAeVBEPNS, SNULOUPYIKNIG KL ETTAYWYIKNG OKEYNGS
Epyacia oe 51edveg meptBaiiov

Epyaoia oe Stemiotnuoviko neptBaAlov AMeg...

Mapaywyn VEWV EPEUVNTIKWV LOEWV

JTOX0C TOU pHabnuatog eivat:
e va dEpel oe emadn Toug doltnTES pe peBddouc Mnxavikng Mabnong Kol e TEXVLKEC
enihvong mpoPAnuatwyv Mnxavikng Mabnong,
e va Tapoucldoel YVwotéG edappoyég Sivovtag €udoaon oe pebodoloyieg,
oAyopLOUIKEG SOpEG KaL epyaleia emiAUGNC TOUG e TEXVIKEC Mnxavikng Mabnong.

MEow TwV AoKNCEWV TOU HaBnUaTog oL GpoLTNTES aAvVaTTTUGOoO0UV LKAVOTNTEG:
e avalntnonc os BLBALOYpadIKES TINYEG,
e oUvBeong dedopévwy Kat MAnpodoplwy oto ladiktuo,

®  QUMUETOXNG TOOO Ot OUASIKEG, OO KAl O OLUTOVOLEG EpYyOOieC.

Ol doltntég oTo TENOG ToU pabnpatog Oa mpémel va eivat og Béon:
e va avaluouv oAUTAoka dedopéva e oUyxpova LaBnUATIKA epyadeia,
® va povteAomolouv moAuTAoka poBAnata Mnxavikng Mabnong,
o va epapuolouV MAPAUETPIKOUG LUNXAVIOUOUG LABnong Ko
® VO KATOOKEUATLOUV UNXAVEG UTIOOTHPLENG aropACEWY,

o va epapuolouv Baclkad LoBnUATIKA epyaAeio KoL TEXVIKEG OE TPAKTIKA {NTAMATA
TIOU QVAKUTITOUV KATA TNV eNiAucn mpoBAnpdatwy Mnxavikng Madnong.

NEPIEXOMENO MAGHMATOZz

e Ewoaywyr, BaolkéG €vvoleg Kal Bactka mpoPAnuata tTng Mnxavikng Maénong. Eidn
pabnong, Aebopéva kal Baolkd epyaleia avaiuong. Evvoleg miBavotAtwy Kal
OTOTLOTIKAG.

e [pappkn makwvdpdunon (linear regression) Kal EMEKTACELG.

e Mé£Bobol tafvounong (classification), Talvounon pe TOV KOVTWVOTEPO Yeitova,
lpappwkol taflvountég, o aAyoplBuog Perceptron, Mnxavég OSlavuopdTwy
urnootnpLEng (SVMs).




Mn-ypapptkol tafvounteg, Neupwvika Siktua.

JTATLOTKN Talvopunon, andodaon katd Bayes, mBavotnta opaipatog taflvounonc.
Ektipnon katavoung, HéBodoc mopabUpwv Parzen, mapapetplkég péEBodoL
EKTIUNONG, EKTIUNTEC HeyioTng TiBavodavelag.

Mabnon xwpic enipAen, uéBodot opadomnoinong dedopévwy, o alyoplBuog twv K-
péowv (k-means), lepapyikég pebodot opadomoinong, Paoupatiky opadomnoinon,
opadomnoinon He PLKTA TOPAUETPLKA LOVTEAQL.

Meilwon dldotaong 6edouévwy, Emloyn Kat e€aywyn XapakTnpLloTikwy, n HéBodog
PCA avaluong MPWTEVOUOWY CUVIOTWOWY, N KEBoSog ICA avaAuong aveEdptnTwy

OUVIOTWOWV, N LEB0S0G LDA ypapkAg SLaKPLTIKAG avAaAuonc.

e Evioyxutik) MdBnon kat autdvopol TPAKTOPEC.

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMOZ NAPAAOZHZ
Mpdowrno ue mpoowrno, EE amootdoewg
eknaibevaon KA.

EBSopadiaieg SLoAEEELG oTNV TAEN

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnplaxn Exknaibevon, otnv Entkotvwvia
UE TOUG (POLTNTES

o Xpnon dtadavelwv & demos otig SLaAEEELC.

e Juvtnpnon lotoBeoiag HabApatog pe
EBSopadLaio HuepoAdylo, AVOKOLVWOELG Kall
niapoyn 8L8akTikoU UAIKoU (Sladaveleg kot
SIS OKTIKEC ONUELWOELG).

e O doLtnTEG UAOTIOLOUV OELPEG ACKICEWV OTO
niepBaAlov npoypappatiopol Matlab oto
TIPOTITUXLAKO EPYACTIPLO TIPOYPOUUATIONOU TOU
Tunpatog. Ztdxog ival tooo n uhomoinon
TEXVIKWV avaluong kal enetepyaoiag Sedopévwv
omnw¢ opadomnoinong kat tafvopnong,
napepPoAng kat peiwong Stdotaong, aAld Kat n
YVWOon Twv SuVATOTATWY TouC. XpnoLomnolouvral
TOO0O0 £TOLUEG POUTIVEC TOU TtEPLBAANOVTOG TNG
Matlab kat BtBALoONnkwv g yAwooog Python, 6co
KOl UAOTIOLAOELG Qo TouG GOLTNTEC.

e Avdptnon BaBpoloylwv PHECW TNG NAEKTPOVLKAG
mAatdopuag Staxeiptong padnuatwy tou M.l kat
oTNV LoTooeAida Tou pHadruatog.

e Aflomoinon nAektpovikol Taxudpopeiou yla
TIANPEOTEPN EMIKOWVWVIA LE TOUG $OLTNTEG.

OPTANQzH AIAAZKAANIAZ

Meplypdovral avaAutika o TPOmoG Kat
uédodot Stbaokaliag.
AaAéetg, Seutvapia, Epyaotnpiakn Acknon,
Acknaon  [ebiou, MeAétn & avaduon
BiBAwoypagpiag, @povrtiotiplo,  lNpaktikn
(Torto9étnon), KAwkri Acknon, KoAAreyvikd
Epyaotriplo, Aabpaotikn Sbaokalia,
EKTTQUOEUTIKEG ETILOKEWELG, EKITOVNON UEAETNG
(project), Suyypa@n epyacias / epyaotwy,
KaAAiteyvikn dnutoupyia, K.AT.

, ®doprog Epyaociag
Apaotnplotnta e
Aldaokalia 13*3 =39 wpseg
Epyaotrpto kat 13*2 =26 wpeg
Opovrtilotiplo
‘Opec Melétng 60 wpeg




Avaypd@ovtal oL WPEeG UEAETNG TOU QoLTNTr) ylat
kale padnaiakn dpactnpiotnta kadws kat ot
WPEG Un KdobNyoUEVNG UEAETNG CUUPWVA UE
TG apxEG Tou ECTS

ZUvoldo Madnuatog 125 wpeg

AZIOAOTHZIH ®OITHTQN
Meptypapn tng dtabikaaiag aktoAoynong

Mwooa A&oAdynang, MéBobot aloAdynong,
ALQHOPQWTIKN 1) SUUTTEPAOUATIKY, AoKiuaoia
MoAartAric  Emdoyng, Epwthoels Zuvtoung
Anavtnong, Epwtrioels Avamtuéng Aokiiwv,
Enmtiduan  MpoBAnudtwv, [panty Epyaoia,
Exdeon / Avagopd, [pogopikn E&Etaon,
Anuoota Mapouciaon, Epyactnpiakn Epyacia,
KAwikny  E¢€taon Ao¥evoug, KaAAwtexvikn
Epunveia, AAn / AAec

Avapépovtal pntd mpoobLopLoUEVA KPLTHPLY
aéloAdynong kat eav kat mou ivat mpooBaaotua
Ao TOUG POLTNTES.

FAQZA AZIOAOIMHZHZ: EAAnviKnA

MEOOAOZ AZIOAOIHzHz:

e ‘Eva TeAko yparto Staywviopa (70%)

e  Epyacieg yla To omtitL avad BePATIKEG EVOTNTEG &
Epyaotnplakég aoknoelg otov H/Y. E€étacn oto
€pyaotTiplo o TpokoBoplopévn  nUEpPOUNVIA
(30%)

H akpBng Stadikacio aflohoynong neplypadetal otnv
LotoBeoia Tou pabnuatog.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvouevn BiBAloypapia :

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

AHMHTPHZ MNOT2HZ

e BiBAio [9743]: Neupwvika Aiktua kot Mnxaviky Mabnaon, Haykin Simon
e BiBAio [94691948]: NEYPQONIKA AIKTYA KAI BAOIA MAGHZH, Charu C. Aggarwal

-Zuvaen SLEVVN EMIOTNOVIKA TTIEPLOSLKAL:

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 Aoyiopikou I

NEPITPAMMA MAOHMATOZ2

FENIKA

2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPOOOPIKH:
EMINEAO 2MOYAQN | NMPONTYXIAKO
KQAIKOZ MAOGHMATOZ | MYEO004 | EEAMHNO 2MOYAQN >=6

TITAOZ MAGHMATOZ | Avamtuén Aoyloutko I
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ MEPIMTWON TTOU 0L TILOTWTLKEG UIOVABOEC ATTOVELOVTAL O SLOKPLTH EBAOMAAIAIES
UEPN Tou padnuarog m.x. AlaAgéeLg, Epyaotnplakes AoKnoeLs K.AT. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEG QITOVEOVTAL EVIALN YLA TO CUVOAO TOU UaTnUATOG MONAAEZ
avaypayte tic eBdouadlaies wpeg Stbaokaliag kot To aUvolo Twv AIAAZKANIAZ
TILOTWTIKWY ovadwV
Awalé€elg / Epyaotnplakég Aoknoelg / Opovtlotrpla 5 5

MpooYéate oelpeg av xpetaotel. H opyavwon didaokadiag kat ot
OLbaKTIKEC UEGOSOL TTOU XPNOLLOTIOLOUVTAL TTIEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | Eppabuvong

yevikoU urmoBadpou,

£L81koU urtoBadpou, ebikevong

VEVIKWV YVWOEewV, avantuéng deélotntwv

MPOAMAITOYMENA MAGHMATA: | -

FTAQZZA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA MPOZMEPETAI 2E | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://www.cs.uoi.gr/~zarras/soft-devll.htm
MAGHMATOZ (URL)

MAOGHZIAKA ANOTEAEZMATA

Ma6nolakda AntoteAéopata
Meptypapovral Ta LadnoLaKd AITOTEAEGUAT TOU UATNUATOG OL CUYKEKPULEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAAnAou emutéSou mou Ya AOKTHOOUV 0L POLTNTEG UETH TNV EMLTUXH OAOKANPWON TOU UaINUATOG.
SuuBouleuteite to MNapaptnua A
o [leptypaepn tou Emunédou twv Madnatakwv AloteAeoudtwy yLo Kade éva KUKAo omoudwv ouupwva ue to lAaioto
Mpoaodvtwv tou Eupwnaikou Xwpou Avwtatng Ekmaideuang
o [leptypagpikoi Agikteg Emunédwv 6, 7 & 8 tou Eupwmaikov MAataiou Mpoadviwv Awd Biou Madnang kat to Mapaptnuo B
o [lepiAnntikog O6nyog ouyypaprc Madnotakwv AnoteAcouatwy

JTOXOC TOU HaBNUatog eival n HeAETN Kal edpappoyr] KOAWY TPAKTIKWY, TPOTUTWY Kal

TEXVIKWVY ovadopnong Aoylopikol yla tThv anoduyr / QuTIHETWLoN TTPORANUATWY KAKNG

oxebiaong / vlomoinong Aoylopikou.

Emdiwén Tou pabnuatoc sivat ot poltntég va sival os B£on va:

e Avayvwpilouv mpoPAnuata kakng oxedlaong kat uAomoinong AoyLopLkoU.

o Edapudlouv tig uebdSouC Kal TIC TEXVIKEG avadounong AoyLouikol ou Ba pehetnBboulv
yia thv amoduyn / avilpetwriion mpoBAnupdtwy kokng oxedloong / ulomoinong
AoylopikoU.

Fevikéqg IkavoTnTeg
AauBavovtag urmtoYn TiG YEVIKES LKAVOTNTES TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TITUXLOUXOG (OTTWG QLUTES AVaypaQovTaL OTO
Mapaptnua AutAwuartog kot mapatidevral akoAovdwg) o€ moLa / TOLEG O AUTEG ATTOOKOTTEL TO PAdnua;.

Avaintnon, avaAuon kat auvdeon SeSougvwy Kat Sxeblaouog kat Slaxeiplan Epywv



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

TIANPOPOPLWY, UE TN XPIION KAl TWV amapaiTnTwy 26006 0TN SLAPOPETIKOTNTA KAl OTNV MTOAUTTOALTIOULKOTNTA

TeXVoAoyLwv 2€Baoog ato puatko neptBailov

Mpooaployn o€ VEEC KATAOTAOELG Enibeién kolvwvikrg, emayyeAuatiknc kot ntkng umeuduvotntag
Angn anopacewv kat evalodnoliog o Féuara @UAou

Autovoun epyaoia AOKNON KPLTIKIG KOlL LUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tng eEAeVBEPNS, SNULOUPYIKIG KL ETTAYWYIKNG OKEYNGS
Epyaoia oc 6tedveg meptBaAlov

Epyaoia os Stemiotnuoviko neptBaAlov AMeg...

Mapdywyn VEwWV EPEUVNTIKWY LOEWV

e Avalntnon, avaluon Kot cuvBeon Se8oUEVWY, TEXVIKWY Kot TTAnpodopLwV, LE T
XPON KAl TWV OImopaitNTWV TEXVIKWV.

e AnYn anodpdocewv.

e Opadikn gpyaocia.

e JYyedlaouog Kal Slaxeiplon Epywv.

e Ikavotnta adaipeong otn povtehonoinon npoBAnUATwWY.

NEPIEXOMENO MAGHMATOZ2

OepeAWONG APXES, MPOTUTIAL KOl KAAEG TIPOAKTIKEG Yol TNV ouyypodr AOYLOUIKOU: [EVIKEG
évvoleg, O¢pata ovopatoloyiag (mpdtuma, cUUPAOCEL, KOAEC TIPAKTIKEG ylot TNV €mAoyn
ovoudtwy), Oépata tekpunpiwong (katnyopieg KOAWV/Kakwv cXoAiwv, TPoTuma, cUUBAOELG,
KOAEC TIPOAKTIKEC YL TNV TEKUNPLwon tou kwdika), Bépata popdomnoinong (1&LotnTeg
opllovtiog popdomnoinong WELOTNTEG Katakopudng popdormoinong, mukvotnta KwoLKa,
Sladpavela KwdLka, TPOTUTA, CUUPBACELS, KOAEG TIPAKTIKEG yLa Tn popdomnoinon.), opyavwaon
AoylopikoU (1810tnteg kaBapwv ouvaptioswy, LOLOTNTEG KaBapwv KAACEWV, MPOTUTA,
ouUPBAOoEL;, KOAEG TIPAKTIKEC Yyl TN ouyypadn KaBapol KWSOKA), apXES
avTIKeLLeVooTpedolG oxedlaong (avtiotpodn efaptricewv, avolyty KAewotn oxediaon,
povasiki apuodlotnta, Slaxwplopog Stemadwy, KATL.), Slaxeiplon ohaApdaTwy.

Avadopunon AOYLOMKOU: [eVIKEG €VVOLEG, CUUMTWUATA KOKAC oxedldong kal uAomoinong
AOYLOULKOU, TEXVIKEG Oavadopnong yla tnv opyavwon Kwdlka oe UeEBOSOUG, TEXVIKEG
QItAOTIONONG CUVONKWVY, TEXVIKEG AVOSOUNONG OXETIKEG LE TNV AVABECH ApUOSLOTATWY Kal
LETAKLVNOELG, TEXVIKEC amAomoinong peBodwv, TEXVIKEG ovadopnong OXETIKEG HUE TNV
VEVIKEUON KoL TNV €EeLOIKEVON, TPOXWPNUEVEG TEXVIKEG QavadOUNoNnG AOYLOMLKOU Kol
OXEOLAOTIKA TIPOTUTIAL.

Yta mAaiolo Tou poBnuatog uAomoleital emiong Lo EKTEVAC epyocia mou £XeL oTOXO TV
QVATTUEN €VOG CUOTHLATOG AOYLOULKOU 0 Olddeg 2-3 atopwy. H epyaocia anoteAeital ano
SVo ¢daoels. H 1n paon €xel wg 0TOXO TNV AVATITUEN TNG APXLKNG EKEOONG EVOC CUCTHOTOG
AoylopikoU. H 2n ¢don otoxelel otnv avadopnon Tou AoyLlopikoU mou mpogkude otnv 1n
daon. H ulomoinon tng epyaciag amookomel otnv ekmaibeuon Twv doltnTtwv o€
oAokAnpwuEva TepBAAAovTa avAMTUENG AOYLOULKOU Kol epyaAeia avadopunonc.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOAOTHZH

TPOMOZ NAPAAOZHE | ERSopadiaiec Stalé€el otnv TaEn
Mpoowro ue npoowmno, E§ anootaocews
eknaibevan KA.

XPHZH TEXNOAOTION | o  Xprion Stadavelwv kat S1adpaoTikol TVaKo OTLG
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xpnion T.I.E. otn Abaokalia, atnv
Epyaotnpiar Exnaibevon, otnv Entkolvwvia
LE TOUG (POLTNTEG

SlaAE€eLc.




® JuvTNpnOoNn LOTOoEALSaC LaBAATOG TToU TTaPEXEL
OVOKOLWVWOELG, SLOAKTIKO UALKO, Pabpoloyieg,
KATL.
OPTANQzH AIAAZKAAIAZ , ®doptog Epyaciag
I'sz-plypo'zrpovrat OfVOU\UTlKO'( 0 TPOmoG Kol Apaotnplotnta Efaurivou
Zfﬁgi:ﬁﬁﬁ;ﬁ Epyaotnplakn Aoknon, Asaokahia 13*3=39 d)psq

Aoknon lebiou, MeAétn & avdAuon
BiBAloypapiag, @povriatriplo, Mpaktikn
(Torto9€étnon), KAwikry Acknon, KaAAwteyviko
Epyaatiipto, Awadpaotikn Sbaokalia,
EKTToUlOEUTIKEG ETILOKEYELS, EKTOvNan UEAETNG
(project), Suyypan epyacias / epyaoiwy,
KaAAwteyvikn dnuioupyia, KA.

Avaypd@ovtal oL WPEG UEAETNG TOU QOLTNTH yLa
kade padnaoiakn Spactnpiotnta kadws kat ot
WPEG Un KadobnNyoUEVNG UEAETNG CUUPWVA UE
TG ap)€G Tou ECTS

Epyaotnplakn doknon

13*2 = 26 wpeg

Qpeg MeAétng

60 wpeg

2Uvoldo Madnuatog

125 wpeg

AZIOAOTHZIH ®OITHTQN
Meptypapn tng dtabikaaiog aktoAoynong

MNwaooa A&oAdynong, Médobot a&loAdynong,
ALQUOPQWTIKN 1) SUUTEPAOUATIKY, AoKiuaoia
MoAdartAri¢  Emidoyng, Epwthoels Zuvroung
Anavtnong, Epwrtrioelc Avamtuéng Aokiuiwv,
Ermtiduon  MpoBAnudtwv, [panty Epyaoia,
Ex9eon / Avagopd, [Mpogopikn E&Etaon,
Anuoota MNapouaciaon, Epyactnpiakn Epyacia,
KAwikny  E¢€taon Aodevoug,  KaAAutexvikn
Epunveia, AAAn / AMeg

Avaépovtal pnta mpoobLOPLOUEVA KPLTHPL
aloAdynong kat eav kat mou eivat npooBaoiua
QIO TOUG (POLTNTEG.

FTAQI3A AZIOAOTHIHZ: EAANVIKA

MEOGOAOZ A=ZIOAOIMHZHz:

1.

TeAlkn ypamtn €€€taocn PE €pWTAUATA avATTUENG

ETUXEPNUATWY,  emihuon  TPOBANUATWY

aoknoswv (70%).

KOlL

Mpodoptkn e€€Taon Kot aELOAOYNON TWV EMLUEPOUG
dacewv NG epyaciog (30%).

H akpBng Stadikacio agloAoynong neplypddetal otnv

Lotobeoia Tou pabnuaTog.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewduevn BiBAoypapia :

BiBAio [13600]: Avtikelpevootpedng Zxediaon: UML, Apxég, mMPOTUTA Kol EUPETIKOL
Kavoveg, A. Xatl{nyewpyiou, KAeddpiBuog, ISBN 960-209-882-1
BiBAio [13596]: Avamtuén MMpoypappdtwv oe Java: Adaipéoelc mpodiaypades Kot

QVTLKELPEVOOTPEDN G oXeSlaopdc, B. Liskov and J. Guttag.

-ZUvaQpn EMLOTNUOVIKA TIEPLOSIKAL:

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




MYEQ005. Apxttektovikr) YrioAoywotwv |l

NEPITPAMMA MAOHMATOZ2

FENIKA

2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MTAHPO®OPIKHE
EMINEAO 2MNOYAQN | MPOMTYXIAKO
KQAIKOZ MAOHMATOZ MYEOQ05 | EEAMHNO 2MOYAQN >=6

TITAOZ MAGHMATOZ | Apxttektovikn Yrioloylotwv I
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ MEPIMTWON TTOU 0L TILOTWTLKEG UIOVABOEC ATTOVELOVTAL O SLOKPLTH EBAOMAAIAIES
uépn tou padnuatog m.y. AlaAésig, Epyaotnplakéc AoKNoeis k.AT. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG LOVAOEC ATTOVEUOVTAL EVILX YL TO OUVOAO TOU UaTNUATOG MONAAEZ
avaypayte tic eBdouadiaies wpeg Stbaokaliag kot To aUVoAo Twv BIAAZKANIAZ
TULOTWTIKWY UOVASwWV
Alalé€elg / Epyaotnplakég Aoknoslg / Opovtiothipla 3,0,2 5

MpooYéate oelpeg av xpelaotel. H opyavwon dtdaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | Eppabuvong

yevikoU unmoBadpou,

eL16kou urtoBadpou, elbikeuong

VEVIKWY YVWOEWY, avantuéng Seélotritwv

NMPOAMNAITOYMENA MAGHMATA: | -
TAQ2ZA AIAAZKANIAZ kow | EAAHNIKH
EZETAZEQN:

TO MAGHMA MPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://ecourse.uoi.gr/enrol/index.php?id=1270
MAGHMATOZ (URL)

MAOGHZIAKA ANOTEAEZMATA

Ma6fnolakd AntoteAéopata
Meptypagovral ta LadnoLlakd ATOTEAECUATA TOU UATIUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KL LKAVOTNTEG
kataAAnAou emuméSou mou Ya aOKTHOOUV 0L POLTNTEG UETA TNV EMLTUXN OAOKANPWan TOU UodNUATOG.

SuuBouleuteite to MNapaptnua A
o [leptypaepr tou Emunédou twv Madnotakwv AloteAeoudtwy yLo Kade éva KUKAo omoudwv ouupwva ue to liaioto

Mpoaodvtwv tou Eupwmnaikou Xwpou Avwrtatng Eknaideuang
o [leptypagpikoi Agikteg Emunédwv 6, 7 & 8 tou Eupwmnaikou MAataiou Mpoadviwv Awd Biou Madnang kat to Mapaptnuc B
o [lepiAnmtikog O6nyog ouyypaprc Madnoltakwv AnoteAsouatwy

O otoxo¢ Tou pabnuparog esival va mapoucldoesl ta PBoaoikd Bfépata oxeSloaopol Kol
vAomoinong emefepyaoTwy Kal LEpaPXLWV LVAKNG UPNAWY eTLEOCEWV.
MeTa tnVv emituxni oAokAnpwon Tou padbruatoc, ot poltntég Ba eival og Bon:

e Na nepypaldouv tn Soun Kal Aswtoupyio EvOg SLOXETEUUEVOU EMEeEEPYOOT KOl
TEXVIKEC amoduyng KLvSUVwWVY SLoXETELONG.

e Na g€nynoouv TIG BACIKEG APXEC KO TPOTOUG UAOTIOINONG EKTEAEDNC EKTOC OELPAG,
POPAePNC SLOKAASWONG KAl TEXVIKEG EKUETAAAELONG TIOPOAANALOHOU EMUTESOU
eVIOAwV. Na KOTOVOOUV TNV LEPAPXLa TNG LVAKNG, TNV OPYAVWON TNG KAL TLG TEXVIKEG
Slaxelplong tne.

e Na aflohoynoouv tnv eniboon evog emefepyaoTr) KAl TOU GUOTHUOTOG UVANG



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

e Na mepypadouv ta INTAUATA GUVOXNG UVAHUNG EVOC CUOTAUATOC TIOAAOTAWV
enefepyaotwy, Kal vo €ENYNOOUV TN CUUMEPLPOPA €VOG TUTILKOU TIPWTOKOAAOU
OUVOXNG LVANG.

e No TPOTOTOLOUV TIPOCOUOLWTEC, VO EKTEAOUV TIELPALATA LEAETWVTAG TLG EMLOPACELG
SLadOpwv MAPAUETPWY KaL VO TTAPOUCLAIOUV KOL EPUNVEVUOUV TO OMOTEAECUATA.

Fevikég Ikavotnteg
AauBavovtag urmtoyn TIG YEVIKES LKAVOTNTES TTOU TIPETIEL VAL EXEL QTTOKTHOEL O TITUXLOUXOG (OTTWG QUTES AVaypaQovTaL OTO
Mapdptnua AutAwuatog kot mapatidevral akoAoUudwg) o€ moLa / TOLEG O AUTEG ATTOOKOTTEL TO UAdnua;.

Avaintnon, avaduon kat cuvdeon SeSougvwy kat Sxeblaouog kat Staxeiplan Epywv

TIANPOWOPLWY, UE TN XPION KAL TWV amapaitnTwv 2€Ba00G OTN SLAPOPETIKOTNTA KAl TNV TOAUTTOALTIOUIKOTN T
TeXVoAoyLwv 2€Baodg ato puatko neptBailov

lMpooapoyn Oc VEEG KATAOTAOELG Emidelén kolvwvikng, emayyeApaTiknc kat ndkng umeuBuvotntog
AfYn aropacewv Kot evatodnoiag oe Yéuata @uAou

Autovoun epyaoia A0KNOoN KPLTIKIG KOl UTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn te eEAeUTepng, SNIULOUPYIKIG KAl ETLAYWYLKIG OKEYNG
Epyacia oe 5tedveg meptBaiiov

Epyacia oe Stemiotnuoviko neptBaiiov AMeg...

Mapaywyn VEWV EPEUVNTIKWV LOEWV

e [lpoaywyr eAeVBepng, SNULOUPYIKNG KL EMAYWYLKAG OKEYNG

e Avalntnon, avaAuon Kal cuvBeon 6£60UEVWY, TEXVIKWY Kol TTANPodopLWY, LE TN
XPNOoN KAl TWV amopoitnTwy TEXVIKWY

Avamntuén alyoplBuLKnAG okePNG

IkavoTnTa adalpeong yLa TNV KATavonon MoAUTTAOKWY cUCTNUATWVY/TPoBANUATWY
Autovoun epyaocia

Mpocapuoyn o€ VEEC KATOOTACELC

Koworoinon mAnpodoplwv, 1dewv, mpoPANUATWY Kot AUGEWY O ELSIKEUUEVO
KOWO.

NEPIEXOMENO MAGHMATO2

Ewoaywyn: MéEtpnon emnidoong, HETPA KATOVAAWONG EVEPYELAG, HETPA  aflomiotiog.
MetponpoypappoTa

Opyavwon Sloxeteupévou emefepyaotr): EEaptrioelg evtoAwv, kivbuvolL &loxéteuong,
npowBnon dedopévwy, avapovn, kabuotepnuévn StakAadwaon. Xpovompoypaatiopoc.

MNapaAnAia emumédou eviohwyv: Auvapwkoi/otatikoi untepBabuwrol enefepyactég, VLIW.
AUVOULKOC XPOVOTIPOYPAUUOTIONOG. EKTENEDN EKTOG OeLpAC EkTéAeon e ewaoia. TeEXVIKEG
npoPAePng StakAadwong.

YmooUotnpa UVAUNG: TEXVOAOYLEG KATOOKEUNG UVNUWY, 0pyAvwaon Kal Asttoupyla kpudng
HvARNG. A§oAoynon emidoong kpudrg UvAUNG. Ewovikn pviaun, ypriyopn petddpaon
SlevBUvoewy, KPUPEG UVAUEC LE ELKOVIKEG N dUOLKEC SleuBUVoELg

NapdAnAa cuotiuota: MoAumipnva cuothuota Stapolpaldpevng UVAUNG, Cuvoxn Ko
OUVETTELA VANG.

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIOANOTHZH

TPOMOZ NMAPAAO:HE | ERSopadiaisc Stalé€elg otnv Taén
Mpdowrno ue mpoowrno, E§ amootdoews
ekmaidevon KA.

XPHZH TEXNOAOTION | o  5yvtrApnon wotoBeoiog pabiuatog. AVakowwoeLg
NAHPOMOPIAZ KAI ENIKOINQNION kalt Ttapox ) SLEaKTIKOU UALKOU (SLaddveles kat
Xprion T.M.E. otn Aibaokadia, otnv 5[50(KTLK€'C OI’]MEL(.()GELC)




Epyaotnpiaxr Exnaibevon, otnv Entkolvwvia
UE TOUG (POLTNTES

e Xprion Stadavelwv kat SLadpaoTikou Tivaka oTLg
OLOAEEELG.

e Avdptnon BaBpoloylwv HECW TNG NAEKTPOVLKAG
mAatdopuag dtaxeiplong pabnudtwy tou M.l.

OPTANQzH AIAAZKAAIAZ

Meptypagoviat avaAuTikd o TPOTOG Kot
uédodot Stbaokaliag.
AaAéetg, Seutvapla, Epyaotnpiakrn Acknon,
Aoknon lebiou, MeAétn & avdAuon
BiBAwoypagpiag, @povrtiotiplo,  lNpaktikn
(TortoO€tnon), KAwuwkny Acknan, KaAAitexviko
Epyaotiipto, Awadpaotikn Sbaokalia,
EKIaUSEUTIKEG ETILOKEWELS, EKITOVNOn UEAETNG
(project), Zuyypar epyaciac / epyaoiwy,
KaAAwteyvikn dnutoupyia, K.AT.

Avaypd@ovtal oL WPEG UEAETNG TOU QOoLTNTH yLa
kade puadnotakn Spaoctnplotnta Kadwe Kat ot
WPEG Un kaBobnyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, doprog Epyaociag
Apaotnplotnta Eronrvoy
Aldaokalia 13*3 =39 wpeg
Epyaotnplakn Aoknon 2*12 = 24 wpeg
Qpeg MeAétng 62 WPEG
Z0volo Mafnpartog 125 wpeg

AZIOAOTH:IH ®OITHTQN
NMeptypapn tne Stadikaoiac aétoAdynang

Mwooa A&oAdynang, MéBobot aloAdynaong,
AlQUOpQWTIKA 1) SUUIEPAOUATIKN, Aokyuaoio
MoAdamAric  EmtAoyrig, Epwrtrioelg Sovroung
Anavtnong, Epwtrioelg Avamtuéng Aokuiwv,
Ermtiduon  [lpoBAnuatwv, [panty Epyaocia,
Ex9eon / Avagopd, [Mpogopikn E&Etaon,
Anudaoia Mapouoiaan, Epyaoctnpiakn Epyacia,
KAwvikny  E&€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAn / AAec

Avaépovtal pnta mpoobLOPLOUEVA KPLTHPL
aéloAdynong kat eav kat mou eivat mpooBaotua
QIO TOUG (POLTNTEG.

FAQZZA AZIONOMHZHZ: EAAnVIKA

MEG®OAOZ AZIOAOIMHZHZ:
() Tehwn ypamtn €€€ToOn UE EPWTAMATA QVATTTUENG

ETUXEPNUATWY  ylo.  €miAuon  TPOPBANUATWY KoL
OLOKNOEWV.
(w) MPOYPOUUATIOTIKEG  QOKNOELC  AvATTTUENG

TIPOCOUOLWTWY Kal Sle€aywyn HETPNOEWV UE AUTOUC.
Juyypadn olvtoung avodopdg amoteAsopdtwy. Ot
epyaoiec Babuoioyouvtol wg mpog tnv opBotnTa Kal
TNV MANPOTNTA TOUG.

H akpBng Stadikacio afloAoynong meplypddetal otnv
LotoBeoia Tou pabiuaroc.

ZYNIZTQMENH-BIBAIOTPADIA

-lMpotewouevn BiBAoypapia :

BiBAio [68370526]: A. NIkOAOG: ApXLTEKTOVLKH YTIOAOYLOTWV.
BiBAio [94644180]: Hennessy John L., Patterson David A., APXITEKTONIKH YMOAOTIZTQN:

MIA NMO2OTIKH 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

NEPITPAMMA MAOHMATOZ2

FENIKA

2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MTAHPO®OPIKHE
EMINEAO ZMNOYAQN | MPOMTYXIAKO

KQAIKOZ MAGHMATOZ MYEO006 EEAMHNO ZMNOYAQN >=6
TITAOZ MAGHMATOZ | AcUpuata Aiktua
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTLKEG UIOVABOEC ATTOVELOVTAL O SLOKPLTH EBAOMAAIAIES
uépn tou padnuatog m.y. AlaAésig, Epyaotnplakéc AoKNoeis k.AT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVABOEG QITOVEOVTAL EVIALX YLA TO OUVOAO TOU UaTNUATOG MONAAEZ

avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUVoAo Twv BIAAZKANIAZ

TULOTWTIKWY UOVASwWV
Awalé€elg / Epyaotnplakég Aoknioelg / Opovtiotrpla 5 5
TYNOX MAGHMATOZ | EpBabuvong
yevikoU untoBadpou,
£L81koU urtoBadpou, ebikevong
VEVIKWV YVWOEewV, avantuéng Seélotntwv

MNPOANAITOYMENA MAOHMATA: | -

FAQ2IA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA NMPOZ®MEPETAI ZE | NAI
DOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://www.cse.uoi.gr/~epap/asurmata/
MAGOHMATOS (URL)

MAOHZIAKA ANMOTEAEZMATA

Ma6nolakd AntoteAéopata
Meptypapovral Ta LadnoLaKd AITOTEAETUATO TOU UATNIUATOG OL CUYKEKPULEVEG YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
kataAArAou enuteédou mou Sa AITOKTIGOUV OL POLTNTEG UETA TNV ETULTUXN 0AOKANPWON ToU UAGHUATOG.
SupuBouleuteite to MNapaptnua A
o [leptypaepn tou Emunédou twv Madnatakwv AloteAsoudtwy yLo Kade éva KUKAo omoudwv ouupwva ue to lAaioto
Mpoadvtwv Tou Eupwmnaikou Xwpou Avwrtatng Ekmaideuang
o [leptypapikoi Aeikteg Emumédwv 6, 7 & 8 tou Eupwrniaikou MAatciou lMpoaoviwy Awd Biou Madnong kat to Mapaptnuo B
o [lepiAnmtik6g O6nyos ouyypapric Madnolakwv AoTeEAeoudTwy

To HABNUO TPOCHEPEL LLA ELOAYWYT) OTLG ACUPUATEC TEXVOAOYLEC TNAETILKOWVWVLWV KAL TLG
edpappoyEG Toug. To padnua neplypadel TiG Baolkeg apXEC KAl TIG LOLOTNTEG TNG OLCUPUOTNG
petadoong He oOTOXO va €EnynoEl TIG OLaLTEPOTNTEG TOU 0d&nyolV OTNV  avAyKn
€€elOIKEUPEVWV TIPWTOKOAAWY aoUpHATNG SIKTUWONG. 2T CUVEXELA TO LABNUA TapouoLalel
KOl AVOAUEL YVWOTEG TEXVOAOYIEG ACUPUATWY TNAETLKOWVWVLIOKWY SIKTUWVY, TTOU EKTEVOVTOL
ano Ta acUppata Torkad Siktua peEXpL Ta KUWPEAOELS) CUOTAUATA TNAETIUKOWWVLWY, UE
oToOX0: a) va Tpoodépel BewpnTIKEG 00O KOL TIPOKTLKEG YVWOEL YlA TI( OCOUPHUOTEG
TEXVOAOYLEC aLYUNG, B) va avaAUGCEL TIG LOLALTEPOTNTEG TWV ACUPUATWY SIKTUWV O OXECN E
TO EVOUPUOTO, KL Y) va eENYAOEL TIC TPOKANOELG OTNV UAOTIOLNON VO AoV PUATOU SIKTUOU.

Ol dOoLTNTEG PETA TNV EMLTUXN OAOKANpWON TOou pabrpatog Ba sival os Béon va:

®  KATOVOOUV TN XPNOLLOTNTA KAl TLG EGAPHUOYEG TWV ACUPHUATWY SIKTUWV.



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

®  KOTOVOOUV TIG TPOKANOELC KOl TOUC BaCLKoUG TEPLOPLOUOUG TIoU BETEL N acupuatn
METAS0ON KL N KLVNTIKOTNTA TwV KOUBWV 0T oxedlaon evog SKTUou.

e umopoUuV va MeplypdPouVv e TIOLO TPOTIO TA MPWTOKOAA acUpUaTnG SIKTUWONG
SladpEpouv amo ta avriotolya yla evoUpuata Siktua.

e va SLoKpIVOUV TOUG ONUAVTIKOTEPOUG TUTIOUG AoUPHATWY SIKTUWV KOl TIG BOCLKEG
apxEG Aettoupyiag Touc.

e yvwpilouv KoL va UIOpouv va €€nynoouv tn Aeltoupyla Twv TAEOV YVWOTWV
TPWTOKOAAWV acUppaATnG SIKTUWONG.

®  UMOPOUV VA TAPAUETPOTIOC0UV TNV AELTOUpYia EVOC aoUpUaTOU SIKTUOU WOTE va
ETLTUXOULV TNV enLBuunti anodoon.

® pumopoUv va €eMAEEOUV KOl Vo OUVOBEOOUV YVWOTEC TEXVOAOYIEC OOUPUATNG
SIKTUWONG WOTE va SnuLoupynoouv éva SIKTUO PE GUYKEKPLUEVES TTPOoSLaypadES
Aeltoupyioc.

e avTtlapBavovtal Tig VEEC TAOELG otnV e€EALEN TNC acUpUaTNG SIKTUWONE KABWE Kall
TLG ONUOVTLKOTEPEC TIPOKANOELG.

Fevikég IkavotnTeg
NauBavovtag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VOL EXEL QTTOKTIOEL O TTTUXLOUXOG (OTTWG QUTEG aVaypapovTal 0T
Mapaptnua AutAwpatog kot mapatidevral akoAoudwg) ae moLa / TOLEG A0 AUTEG ATTOOKOTTEL TO HATNUQ;.

Avaintnon, avaduon kat cuvdeon Se5ougvwy Kat Sxeblaouos kat Slaxeiplan Epywv

TANPOQPOPLWY, LUE TN XPHON KL TWV QIapaitnTwy SeBaouog oTn SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOUIKOTN T
TeXVOAOyLWV 2€Baodg ato puatko meptBaAlov

lMpooaplLoyr) OE VEEG KATAOTATELS Emti&elén KowwvikriG, EmayyeAUATIKAG KAt NYKIG uTtELTUVOTNTAG
Anygn anopacewv kat evatodnoiag oe éuara @UAou

Autdvoun epyaaoia ACKNGN KPLTLKNG KO QUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn t¢ eEAeVBePNS, SNULOUPYIKNAG KL ETTOYWYLKIG OKEYNS
Epyaoia oe 6tedveg meptBaAlov

Epyaoia og Slemiotnuoviko neptBaAlov AMegg...

Mapdywyn VEwWV EPEUVNTIKWY LOEWV

o [lpoaywyn eAelBepng, SNULOUPYLKAC KA EMAYWYLKAC OKEYNC

e Avalntnon, avaAuon Kal cuvBeon S£60UEVWY, TEXVIKWY Kol TTANPodopLwY, LE TN
XPNOoN KAl TWV amapoitnTwy TEXVIKWY

e JuvduaoTtikr avaAucn pebBodwv yla entAuon mpoBAnUaTwy

e Avamtuén alyoplBuLKig okePng

e |kavotnta adaipeong otn povieAomnoinon mpoBAnudtwy

e Autovoun gpyacia

e Opadikn epyacia

NEPIEXOMENO MAGHMATO2

Eloaywyn otnv aclppatn Siktuwon. lotopikn e€EAIEN acUpuaTwy SIKTUwY, MpoTuma Kal
ouvpBatotnta. Ewdikd IntApata tng aoUPUATNG KoL KWVNTAC EmKowwviag. AcUppoatn
petadoon: AmnwAeleg ehelBepou xwpou, Movtéla amwAswwv, OdpuBog, MapeuPoAic,
Kepaleg (tumol kepatwy, kEpSog kepaiag), MoAAamAn 68eucn onUaTog, TEXVIKEG SLadopLKAG
AMUnG.  Alapopdwon: Avohoyikég Kat Wndlakég TeXVIKEC Slapopdwong.  TEXVIKEG
Sleupupévou dpaopartog: EuBela akolouBia, Avamndnon ocuxvotntag. Kupehoeldn Aiktua:
Apxttektovikn, AvaBeon ocuyxvotntwy, Metaywyn, Alktua GSM, EEEALEN Twv kKuPeloelbwv




ocuotnuatwyv. Aopudopikad Aiktua. AcUppata Tormka Aiktua: Edappoyég, Tumol Siktuwv

(umépuBpa, pHikpoKUHATIKA, SlacTiopdg paocpatog), Npotunomnoinon (Bluetooth, IEEE 802.11,

HIPERLAN). Aiktua IEEE 802.11: Quotko eninedo, Aiktua pe untodoun kot ad hoc, MoA\aAn

npooPaon (unxaviopol DCF kat PCF), Alaxeiplon kwvntikotntag, Aodpalela, IEEE 802.11e.

Kwnto IP.

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPONOZ NAPAAOZHZ
Mpdowrno ue mpoowrno, EE amootdosws
eknaibevan K.AT.

ERSopadlaieg SLoAEEELC OTNV TAEN, EPYAOTNPLAKEC
OlOKNOELG

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M1.E. otn Albaokalia, otnv
Epyaotnplaxr Exknaibevon, otnv Entkotvwvia
LE TOUG POLTNTEG

e Xpnon dtadavelwv kat Stadpactikol mivaKa OTLG
SlaAE€eLc.

e Xpnon UMOAOYLOTWV Kal SIKTUOKWY UTIOSOUWV
Kota tn Ste€aywyr TwWV EpYAOTNPLOKWY AOKNOEWV.

e Juvtnpnon lotoBeoiag HabApatog pe
EBSopadLaio HuepoAdylo, AVOKOLVWOELG Kall
niapoxn ddaktikol UAkoU (Sladaveleg,
OLOOKTIKEG ONUELWOELG).

e Avdptnon BaBuoloylwv otnv Lotobeoia Tou
padnuatog.

e Aflomoinon nAsktpovikoU taxudpopeiou Kot
HECWV KOWWVIKAG SIKTUWONG YLt TTANPECTEPN
ETUKOLVWVLA [LE TOUG dOLTNTEG.

OPIrANQzH AIAAZKAAIAZ

Meptlypdovral avaAutikd@ o TPOmMoG Kat
uedodbol St6aokaliag.
AaAéetg, Seutvapla, Epyaoctnpiakn Acknaon,
Aoknon  lebiou, MeAétn &  avdAuon
BiBAoypaepiag, @povriotrplo, MpoaKTLkn
(TormoVY€tnan), KAwvikn Acknon, KoaAAitexviko
Epyaotiiplo, Aabpaotikn Sbaokalia,
EKTTOULOEUTIKEG ETILOKEWELS, EKTOvNan UEAETNG
(project), Zuyyparn epyacias / epyaciwy,
KaAAwteyvikn énutoupyia, KA.

Avaypd@ovtal oL WPEG UEAETNG TOU QoLTNTH yLa
kade padnaiakn dpactnpiotnta kadws kat ot
WPEG UN KdobNYoUEVNG UEAETNG CUUPWVA UE
TI§ apXEG Tou ECTS

. ®doprog Epyaociag
Apaotnplotnta Efaprivou
Aldaokalia 13*3 =39 wpeg
Epyaotnplo 13*2 = 26 wpeg
‘Opec Melétng 60 wpeg
Z0voAo Ma@npartog 125 wpeg

AZIONOTHzZH OOITHTQN
Meptypapn tne Stadikaoiac aétoAoynong

MNwooa AéoAdynong, Médobdot aéloAoynang,
Alauopewtikny 1 Suunepaouatikn, Aokyuaoio
MoAdartAri¢  Emidoyng, Epwtnoelg Zuvtoung
Anavtnong, Epwrtrioeic Avamtuéne Aokiuiwy,
Entiduon [lpoBAnuatwv, [panty Epyaoia,
Exdeon / Avagopd, [Mpogopikn E&Etaon,
Anuoota MNapouciaon, Epyactnpiakn Epyacia,
KAk E&€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AMec

Avaépovtal pnta mpoobLoPLOUEVA KPLTHPL
aloAdynong kat eav kat ou eivat mpooBaoiua
QIO TOUG (POLTNTEG.

FAQ33A AZIONOTHZHZ: EAAnVIKA

MEGOAOZ AZIONOTHZHZ:

(i) TeAwn ypamtn e€€taon opyavwpeévn o SU0 EVOTNTEC
(Bewpla koL aoKNOELG).

(ii) Npoatpetikn epyaoia.

H akpBng Stadikacio aflohoynong neplypadetal otnv
Lotobeoia Tou pabnuatog.




ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewduevn BiBAoypapia :

BiBAio [50655989]: AcUpparteg Emikowvwvieg, Alktua kal Juotruata, Stallings W. - Beard C.
BiBAio [13615]: AZYPMATA AIKTYA, P. NICOPOLITIDIS, M. S. OBAIDAT, G. |. PAPADIMITRIOU,
A.S. POMPORTSIS

-ZUvaQpn EMLOTNUOVIKA TTEPLOSLKA:

IEEE Transactions on Wireless Communications, IEEE.

IEEE Wireless Communications, IEEE.

IEEE Transactions on Mobile Computing, IEEE.

Wireless Networks: The Journal of Mobile Communication, Computation and
Information, Springer

Ad Hoc Networks, ELSEVIER.

IEEE Transactions on Networking (TON), IEEE.

IEEE JOURNAL ON SELECTED AREAS IN COMMUNICATIONS (J-SAC), IEEE.

Computer Networks: The International Journal of Computer and Telecommunications
Networking, ELSEVIER.




MYEQ007. AcdaAsLa YIOAOYLOTIKWV Kot ETILKOWVWVLOKWVY ZUGTNUATWY

NEPITPAMMA MAOGHMATOZ

FENIKA

ZXOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHX
EMINEAO £MOYAQN | NMPONTYXIAKO
KQAIKOZ MAGHMATOZ | MYE007 | EEAMHNO ZMOYAQN >6
TITAOZ MAGHMATOZ | Aoddaleta YOAOYLOTIKWY KAl ETILKOWWVLIOKWY ZUCTNUATWY

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ MEPIMTWON TTOU 0L TILOTWTLKEG UOVASEC ATTOVELOVTAL O SLOKPLTH EBAOMAAIAIES
uépn tou padnuatog m.y. AlaAésLg, Epyaotnplakéc AoKNoeis K.AT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVABOEG QITOVEOVTAL EVIALN YLA TO CUVOAO TOU UaTnUATOG MONAAEZ
avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUVoAo Twv BIAAZKANIAZ
TILOTWTIKWY ovadwV
Awalé€elg / Epyaotnplakég Aoknoelg / Opovtiotrpla 3/2/0 5

MpooYéate oelpeg av xpelaotel. H opyavwon dtdaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | £L6(KEUONG YEVIKWY YVWOEWV

yevikoU unoBadpou,

£L6tkov urtoBadpou, elbikevang

VEVIKWV YWWoewy, avantuéng Seélotitwv

MPOAMAITOYMENA MAGHMATA: | OXI
FTAQ22ZA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:
TO MAGHMA NPOZ®EPETAI ZE
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://www.cse.uoi.gr/~stergios/teaching/mye007
MAGHMATOS (URL)

MAOHZIAKA ANMOTEAEZMATA

Ma6nolakd AntoteAéopata
Meptypapovral ta UadnoLaKd AITOTEAETUAT TOU UATNUATOG OL CUYKEKPULEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAAnAou enutédou mou Ya AOKTHOOUV 0L POLTNTEG UETH TNV EMLTUXH OAOKANPWON TOU UaINUATOG.
SuuBouleuteite to MNapaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwv AloteAeoudtwy yLo Kade éva KUKAo omoudwv ouupwva ue to lNiaioto
Mpoaodvtwv tou Eupwmnaikou Xwpou Avwrtatng Eknaideuang
o [leptypapikoi Aeikteg Emumédwv 6, 7 & 8 tou Eupwrniaikou MAatciou lMpoaoviwy Awa Biou Madnong kot to Mapaptnua B
o [lepiAnmtikog O6nyog ouyypaprc Madnoltakwv AnoteAsouatwy

To puadnpua otoxevel va S1datet otoug doltnTeg Baoikeég uebBodoug kpumtoypdadnong, APXES
aodpANELAG CUOTNUATWY Kol AoyLopLkoU, acdaAr MPwTOoKoAAa yla to Sladiktuo Kal Tov

TIAYKOOULO LOTO, €bapUOCUEVN €eUmelpia o  emBECELG AOYLOULKOU KoL  SIKTUWV.

MeTA TV emitux oAoKANpwaon Tou Habrpatoc, o ¢poLTtnTG aVapEVETAL VAL
e MabeL T Baolkég peBOdoug kol ePOPUOYEC CUUUETPLKNG Kpumtoypadilag kot
kpuTtoypadiag dnuociou KAELSLOU.
e Koatavonoel Tig apXeG aodAAELN UTIOAOYLOTIKWY OCUCTNUATWY KOL TOV £AEyXO
npoéoPaonc.
e E¢olkelwBel pe TNV aocdAAEL TOU TTAYKOCULOU LOTOU KOl TOV KOTOVEUNUEVO EAeyXO

auBevtikoTnTOC.



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

¢ Antoktroel ebpaplooUEVN eUTELpia o€ eMIOEOELG UTIEPXEIALONG OTOLBAG Kot SIKTUWV.

Fevikég IkavotnTeg
NauBavovtag uroyn TG YEVIKES LKAVOTNTEG TTOU TIPETTEL VO EXEL QUTOKTHOEL O TITUXLOUXOG (OMTWG QUTEG aVaypapovTaL 0T
Mapdptnua AutAwuartog kot mapatidevral akoAoUvdwg) o€ moLa / TOLEG A0 AUTEG ATTOOKOTTEL TO UAdnua;.

Avadlitnon, avadvon kat aOveon Sebopévwy kat Sxedlaouos kat Staxeipton Epywv

TIANPOWOPLWY, UE TN XPION KAL TWV amapaitnTwv 2€Ba00¢ OTN SLAPOPETIKOTNTA KAl TNV TTOAUTTOALTIOUKOTN T
Texvoloytwv 2eBaoudg ato pualko meptBailov

Mpooaployn o€ VEEC KATAOTAOELG Enibeién kolvwvikrg, emayyeAuatiknc kot ntkng umeuduvotntag
AfYn amopacewv Kot evatodnoiag oe Yéuata @uAou

Autovoun epyaoia AOKNON KPLTIKIG KOl UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn tng eEAeVBEPNS, SNULOUPYIKIG KL ETTAYWYIKNG OKEYNS
Epyaocia oe 51edveg meptBaiiov

Epyaoia os Stemiotnuoviko neptBaAlov AMeg...

Mapaywyr VEWV EPEUVNTIKWV LOEWV

e AlyoplOuikn oképn

Avalntnon, avaiuon kot cuvBeon debouévwy Kal TAnpodopLwY, LE TN XPHon Kal
TWV amapaitnTwy TEXVOAOYLWY

AvdAuon anattnoswy yla enilvon mpofAnudatwy

Autovoun gpyaocia

AMPn anoddacewv

Opadikn epyaocia

Mpoaywyn TG eAeVBgpNC, SNULOUPYLKAG KOl EMAYWYLKAC OKEYNC

Mpocapuoyn O VEEC KATOOTACELC

NEPIEXOMENO MAGHMATO2

Eloaywyn otnv _aocddAela: aodpdlela UTOAOYLOTWY, HOVIEAO oodAlelag, emIBECELC,
apxLTeKTOVLIKN aoddAelog OSI, AELTOUPYIKEG OMALTAOELG KOL OTPATNYLKN

JUUUETPLKA  Kpumtoypadia: oplopoi, amaitioslg, Soun Feistel, DES, 3DES, AES,
Kw8LKoToLNTEC pong, modes kpuntoypddnong UITAOK, SLAVOLL LUOTLKWV KAELSLWV

Jtoxeia Bswpioc aplBuwv: mapddofo yevebAiwv, SlalpetoTnTa Kol TpwTtol aplbuol,
ouvaptnon Totient tou Euler, aAyopBuog tou EukAeidn

Kpuntoypadia Sdnuodcou kAelbov: Bruata, amaitioelg, RSA, Diffie-Hellman, €Aheyxog
auBevtikoTNTAC HNVOMOTOG, KwdWKag eAéyxou auBeviikdétntag pnvoupatog (MAC),
povodpoun ouvaptnon Kkatakepuotwopol (SHA-1, SHA-512, MD5), pébodog¢ HMAC,
Undlokég uroypadeg

Aoddlela AoyloutkoU: emiBeon umepyxeiliong otoifag, shellcode, aodoleiq TEXVIKEG
TIPOYPOUUATIONOU, OLUVTLKOG TIPOYPAUUATIONOC, EvBeon evioAwy, cross-site scripting (XSS),
time-of-check-to-time-of-use (TOCTOU)

AocdAAEl0 UTTOAOYLOTIKWY _ CUOTNUATWY: €AEYXOC TPOOoPacNnG, SLAKPLTIKOG EAEYXOG
npooBaong, €Aeyxog mpooPacng HE POAOUC, UTOXPEWTIKOC €Aeyxog mpooPaocng (Bell-
Lapadula, Biba), éumiotog umoAoylopog, trusted platform module

AodaAela SiIktuwv: apvnon eEuntnpetnong (denial of service), spoofing, avtavakhaon, Teixog
npootaciag (firewall), network address translation (NAT)

Aodalela Stadiktiou: mpwtokoAlo IPSec, cuoyxétion aoddaielag, authentication header kat
encapsulating security payload, katdaotoaon petadopog Kot oripayyas

Aoddlela LoTOU: TTPWTOKOAO aodalol¢ EMIKOWWVIAG OTOV TAyKOOWULO LoTto (SSL/TLS),
TIPWTOKOANO a.opalolig Xpriong MIOTWTLKWVY Kaptwv oto Stadiktuo (SET)

Katavepunuévog €Aeyyog auBeviikotnrag: mpwitokoAAo Kerberos, umnpecio eAéyyxou
auBevtikotntag X.509

AAuoidec umAoK KoL Kpurttovouiopota: umAok, aAucida pmAok, devBuvon, cuvaliayn,
ouvaiveon, proof of work, e€6puén




MPOYPOUUATLOTLKY avarnTtuén entBéoewv AoyLouLkoUu (urtepxeidion evBLapeong wvnung) Kot

SIKTUWV (emiBeon evdLapeoou).

AIAAKTIKEZ kat MAOHZIAKEZ MEGOAOI - AZIOAOlHzZH

TPONOZ NAPAAOZHZ
Mpdowrno ue mpoowrno, EE amootdosws
eknaibevan K.AT.

AlaAEEeLg, dpovTLoTHpLA, EPYAOTNPLAKEG OLOKNOELG.

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[.E. otn Atbaokalia, otnv
Epyaotnplakr Exnaibevon, otnv Entkovwvia
ULE TOUG (POLTNTES

e Xpnon Sladavelwv oTig SLaAEEELG.

e Xpnon otooeAibag yla emkowvwvia

e Xpnon nAektpovikou taxudpopeiou yla
anevBeiog emkovwvia pe Toug GoLTNTEG

OPTANQZH AIAAZKAAIAZ

Meptypagovtat avaAuTikd o0 TPOTOG Kol
uédobol Stbaockaliag.
AlaAéelg, Zeuwvapla, Epyaoctnpiakrn Aoknon,
Aoknon lebiou, MeAétn & avdAuon
BiBAoypacpiag, @povrtiotiplo,  [lNpaktikn
(TortoO€tnon), KAwuwkn Acknan, KaAAitexviko
Epyaotripto, Aabpaotikn Stbaokalia,
EKTTaUSEUTIKEG ETILOKEWELS, EKIOvVNOn UEAETNG
(project), Zuyypari epyaciac / epyaciwy,
KaAAwteyvikn Snutoupyia, K.AT.

Avaypd@ovtal oL WPEG UEAETNG TOU QOoLTNTH yLa
kade puadnotakn Spaoctnplotnta kKadwe Kat ot
WPEG Un kaBobnyoUUEVNG UEAETNG CUUPWVA UE
TI§ apxEG Tou ECTS

, doprog Epyaociag
Apaotnplotnta e
Aldaokalia 13*3 = 39 wpeg
Opovtothpla
MeAétn

Z0volo Mafnpartog

125 wpeg

AZIOAOTH:IH ®OITHTQN
Meptypapn tne Stadikaoiac aétoAdynang

MNwooa AéoAoynong, Médobdot aéloAoynong,
AlaUopQWTIKA 1) SUUMEPAOUATIKN, AoKydaoio
MoAdartAri¢  Emtdoyng, Epwtnoelg Zuvtoung
Anavtnong, Epwrtrioeic Avarmtuéng Aokiiwv,
Ermtiduon  lpoBAnuatwv, [panti Epyaocia,
Exdeon / Avaopd, [pogopiky E&Etaon,
Anuoota Mapouoiaon, Epyaotnpiakn Epyacia,
KAwvikry  E&€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAn / AAec

Avaépovtal pnta mpoobLOPLOUEVA KPLTHPL
aéloAdynong kat eav kat ou eivat tpooBaotua
QIO TOUG (POLTNTEG.

FAQZIA AZIONOMHZHE: EAAnVIKA

MEOOAOZ A=ZIONOIMHZHz:

(1) TeAkn ypamtn e€€TA0N LE EPWTALATA AVATITUENG
ETUXELPNUATWV yLa eTAUGCN TIPOPBANUATWY KOl

aoknoswv (70%).

(u) Mpodopikn e€€Taon EpyaoTNPLAKWY
TIPOYPAUUATIOTIKWY aoknoswv (30%).

ZYNIZTQMENH-BIBAIOTPADIA

-lpotewouevn BiBAoypapia :

BiBAio [12777632]: Kpuntoypadia yla acddAeila SIkTuwV: apxEG kat edpappoyég, William

Stallings, Exdoon 1", 2011

BiBAio [13618]: Baolkég apxeg aoddaAelag SKTUwV: edapuoyeg kot mpotuna, William

Stallings, Exdoaon 3", 2008

BiBAio [50656354]: Acdpdalela UTIOAOYLOTWV: apXEC Kot Tipaktikég, William Stallings, Lawrie

Brown, Ekdoon 3", 2016

-JUVapr EMLOTNUOVIKA TTEPLOSIKA:

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




MYEQ008. BeAtiotonoinon

NEPITPAMMA MAOHMATOZ2

FENIKA
2IXOAH |NMOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHS
ENINEAO 2NOYAQN (MPONTYXIAKO
KQAIKOz MAGHMATOZ MYEO008 EZAMHNO 2NOYAQN >=6
NAEO30
TITAOZ MAGHMATOZ |BeAtiotomnoinon
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTLKEG LOVAOEG QTTOVELOVTAL OE SLOKPLTC
uépn Tou padnuatog m.y. AlaAEEsLg, Epyaotnplakéc AGKNOELS K.ATL. EBAOMAAIAIEZ NIZTQTIKEZ
AV Ol TILOTWTLKEG LOVAOEC ATTOVELOVTAL EVIXLX YLa TO CUVOAO TOU QPEZ AIAAZKANIAZ MONAAEZ
uadnuarog avaypayte tig eBdouadiaicc wpes Stdaokadiag kat to
0UVOAO TWV TLOTWTIKWVY ovVAdwV
5

Awalé€elg / Epyaotnplakég Aoknoslg / Opovrtiothipla 3/0/2

avaAutika oto (6).

MpooYéate oelpeg av xpetaotel. H opyavwon dtdaokadiag kat ot
OL6aKTIKEC HEBOSOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL

TYNOZ MAGHMATOZ
yevikoU unoBadpou,

£L6tkoU urtoBadpou, elbikevang
VEVIKWVY YVWOEWV, AVATTUENG
beélotritwy

Eppabuvong

MNPOANAITOYMENA
MAOHMATA:

FNQ23A AIAAZKAAIAZ ko
ESETAZEQN:

EAAHNIKH

TO MAGHMA NPOzMEPETAI
2E OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

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

MAOHZIAKA ANNOTEAEZMATA

Ma6fnolakd AntoteAéoparta

JuuBouleuteite to MNapaptnua A

Mpoodvtwy tou Eupwrnaikou Xwpou Avwtatng Eknaibevong
® [leptypapikoi Aeikteg Emumédwy 6, 7 & 8 tou Eupwrniaikou MAatoiou Mpoadviwy Awa Biou Madnong kat to Mapaptnuo B

MepAnmtikog 06Nyog auyypapnc Madnotakwv AltoteAsoudtwv

Meptypagovral ta LadnoLlakd AmOTEAECUATA TOU UATIUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KL LKAVOTNTEG
kataAArAou enuteédou mou o AITOKTIGOUV OL (POLTNTEG UETA TNV ETULTUXN 0AOKApwaon Tou uadUaTOG.

® [leptypacprn tou Emunédou twv Madnaotakwv AroteAopuatwy yla kade éva kUkAo omoudwv ouupwva ue to lMAaiolo

akOAouBeG:

BeAtlotomnoinon (optimization) ovopaletat o KAASOC TwV LaONUATIKWY TTOU acXOAs(TaL LE TNV
avamntuén pebodwv yla elpson BéAtlotwyv AUoswv oe mpoPAiuata ehaxlotomoinong (A
HeyloTomoinong) Kag ouvaptnong Ke N xwpic meploplopous. To mapov pabnua ebpodialet
TOUG POLTNTEG HE BACLKEC YWWOELS LEBOSWV TOTIKAG Kal OALKAC BeAtioTtomoinong omweg ot



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

1. MéBodolL mou XpnNOoLOTOLOUV TIAPAYWYOUC TIPWTNG Kol SeUTEPNG TAENG: steepest
descent, Newton, quasi-Newton, conjugate gradients, o€ ouUVOUQOUO UE TEXVIKEG
guBuypapung avalntnong (line search) kat acharolg neploxng (trust region).

2. MéBobol xwpic mapaywyouc: pEBodol dueong avalritnong Nelder-Mead, Hooke-
Jeeves, pattern search.

3. Zrtoyoaotikol Kal e€eAktikol ahyoplOpot yia oAtk BeAtiotonoinon: tuxaia avalitnon,
simulated annealing, genetic algorithms, particle swarm optimization.

EmumA€ov, peAeTwvTal TPOMOL MiAUoNG MPOBANUATWY HE amAoU¢ TEPLOPLOMOUC, KaBwE Kal
TPOTOL EUPECNC TTOAAWY EAAXLOTOTIOLNTWV.
Meta tnv enttuyn oAokAfpwaon Tou pabnuoatog, ot poltnteg Ba eival os Béon:

e Na ulomoloUv kat va epapuolouv alyopiBHoug TomLKNA G Kot oALKN G BeATioTonoinong.

Na npoodiopilouv tov KataAAnAdtepo alyopLlBuo yLa To ekdoTote MPOPANUA.

Na oxedialouv mopallayég twv aAyopiBuwv yla oslplakd Kot TapaAAnAa
uTtoAoyLoTIKA teptBailovta umoAoyLopoU.

Fevikég Ikavotnteg
AauBavovtag urmtoyn TIG YEVIKES LKAVOTNTES TTOU TIPETIEL VO EXEL ATTOKTHOEL O TTTUXLOUXOG (OTTWG UTES QVALYPAPOVTAL OTO
Mapaptnua AutAwuatog kot mapatidevrat akoAovdwe) o€ moLa / TOLEG IO AUTEG ATTOOKOTTEL TO UATNUQ;.

Avaintnon, avaduon kat cuvdeon Se50ugvwy Kat Sxeblaouos kat Staxeiplan Epywv

TANPOQPOPLWY, LUE TN XPHON KL TWV QIapaitnTwy SeBaoudg oTn SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTN T
TeXVOAoyLWV 2€Baoudg ato puatko neptBailov

lMpooaployr) OE VEEG KATAOTATELS Emti&elén kowwvikrig, EmayyeAUATIKG kAt NBKIG uteuIUVOTNTAG
Angn anopdacewv kat evatodnoiag oe éuara @UAou

Autovoun epyaoia A0OKNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ EAeVBEPNS, SNULOUPYIKIG KL ETTAYWYIKNG OKEYNS
Epyaoia os 6tedveg meptBaAlov

Epyacia oe Slemiotnuoviko neptBaiiov AMeg...

Mapdywyn VEWV EPEUVNTIKWY LOEWV

o [lpoaywyn eAeUBepNC, SNULOUPYLKNG KOL EMAYWYLKNG OKEYNC.

e ARYn anopdcswv.

e Avalntnon, avaAuon kal ouvBeon 6e60UEVWY, TEXVIKWYV KAl TTANPOPOopLWV.
e Avarmtuén alyoplBuLkng okeYnc.

e |kavotnTta avaluong Kal povtedomnoinong mpofAnuATwy.

NEPIEXOMENO MAGHMATO2

e Eloaywyn otn BeAtiotomnoinon

e JuvOnkeg BeAtiotoTNTOG

o MéEBoboL pe mopaywyouc: steepest descent, Newton, quasi-Newton, conjugate
gradients

o Texvikég guBlypapung avalntnong (line search) kot acdarol meploxnc (trust
region)

e MéBobol xwplg mapaywyouc: uéEBodol dapeong avalntnong Nelder-Mead, Hook-
Jeeves, pattern search

e Jtoyaotikol kal e€eAiktikol adyoplBuot yia oAlkn BeAtiotonoinon: tuxaia avalitnon,
simulated annealing, genetic algorithms, particle swarm optimization

e [poBAfuarta pe armAolg MEPLOPLOUOUG

o MéBobol elpeang MOAWY EAOXLOTOTIOLNTWY

AIAAKTIKEZ kot MAOHZIAKEZ ME®OAOI - AZIONOTHzZH




TPOMOZ NAPAAOZHE ERSopadiaiec Slalételg otnv alBouoa dtdackaiiog.

lMpdowrno pe mpoowrno, EE amootacewg
ekmaideuan KA.

XPHZH TEXNOAOTIQN e Juvtnpnon LotooeAidag padnpatog pe mapoxn

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[.E. otn Atbaokalia, otnv

ektevoUG BLBALoypadiag kot SL8aKTKoU UALKOU.

Epyaatnprakrj Ekaibeuan, oty Emikowvwvia e [1pOCOUOLWOELG AVATTTUENG KL ETHAUONG

LE TOUG (POLTNTEG

e Xpron g mMatdoppag

lwavvivwy.

e Toug doltnTEC.

TPOPBANUATWY OTLG SLOAEEELG.

aouyxpovng

tnAeknaidevong tou Navemniotnuiou

e Aflomoinon nAektpovikou taxudpopeiou kat
HECWV KOLWWVIKAG SIKTUWGONG yla ETKOLVWVIA

OPTANQZH AIAAZKAAIAZ ,
Meptypagpovral avaAutikd o TPOmog kat puédodot APaUTnPlOTn Ta
SLbaokaliag.

®doprog Epyacioc
Eéaunvou

Awadéets, Sepwvdpla, Epyaotnpiakr Aoknon, Adaokalia

13*3 =39 wpeg

Acgknon  [lebiou, MeAétn &  avdAuon (Dpovnotrﬁpto

13*2 =26 wpseg

BiBAoypaepiag, @povriotrplo, Mpaktikn "
(TormoY€tnan), KAwuwkn Acknan, KoAAteyviko Qpeg MEAET”C

60 wpeg

Epyaotrjpto, Aabpaactikn Sbaokalia,

EKTTaUOEUTIKEG €TLOKEWELS, EKmOvnon WUEAETNG
(project), Suyypan epyaciac / epyaociwv,

KaAAwteyvikn Snutoupyia, K.AT.

Avaypd@ovtal oL WPeG UEAETNG TOU QoLTNTH YLl - =
kaOe padnotakn Spaoctnpotnta kadws kat ot 2uvodo Madnuarog

125 wpeg

WPEG UN kKaBobdnyoUuEVNG UEAETNG CUUPWVA UE
TG apxEG Tou ECTS

AZIONOTHzZH ®OITHTQON |[FTAQX3A A=ZIOAOTHZIHE:
Mepypapn tne Stadikaoiac aétoAoynong
EAANVIKA
Mwaooa AloAdynong, MeGobot aioAdynong,
Alauopewtikn 1 Suunepacuartiky, Aokipuaoio
MoAdartAric  Emidoyric, Epwtrjoelc  Zuvtoung
Anavtnong, Epwtroeis Avantuéng Aokuiwv, |MEOOAOZ A=IOANOIMHIHS:
Eniduon  MpoBAnudatwv, [panty Epyaoia, , s ,
Exdeon / Avagopd, Mpogopir Efétaon, |TPOUTTTN telkn e§etaon (80%)
Anuoota lMapouaiacn, Epyactnpiakn Epyacia, EpVOLO'LOLQ (20% )
KAk Eé€taon  AoOevoUg,  KaAAwteyvikn
Epunveia, AAn / AAMec

Avapépovtal  pnta mpodbloplouEva KpLTnpLa
aloAdynong kat eav kat mou eivat npooBaoiua
QIO TOUG (POLTNTEG.

Kal uTtoBoAn ypamTng

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewduevn BiBAloypapia :

[BBAio 18549025] I'.A. PoBLBakng, Texvikég BeAtiotonoinong, ExS. T{oAa, 2007.
[ByBAio 11113] AK. l'ewpyiou, M.X.I. Bacileiou, Mn Mpappikég MEBodoL BeAtiotonoinong,

EkS. Zntn, 1993.

[BBAio 3483] D.Z. Du, P.M. Pardalos, W. Wu, MaBnuatikry Oswpia BeAtiotonoinong, EkS.

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.
J. 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, IGI Global, 2010.




MYY010. Aokipn kot A§tomiotia HAEKTPOVIKWY ZUCTNHATWVY

NEPITPAMMA MAGHMATOZ
FENIKA
2XOAH | OETIKQN EMIXTHMQN
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ
ENIMNEAO 2NOYAQN | MNMPOMNTYXIAKO
KQAIKOZ MAOGHMATOZ MYEO010 | EZAMHNO 2NOYAQN 26
TITAOZ MAGHMATOZ | Aokiun kot A§lomiotia HAEKTPOVIKWY ZUCTNUATWY
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTLKEG UOVABOEC ATTOVELOVTAL O SLOKPLTH EBAOMAAIAIES
uépn tou padriuarog m.x. AlaAéeic, Epyaotnplakéc AoKroeLs K.ATT. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG UOVABOEG QITOVEOVTAL EVIALN YLA TO CUVOAO TOU UaTnUATOG AIAASKAAIAS MONAAEZ
avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUVoAo Twv
TILOTWTIKWY ovadwV
Awalé€elg / Epyaotnplakég Aoknoelg / Opovtiotrpla 3/2/0 5
MpooYéate oelpeg av xpelaotel. H opyavwon dtdaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | TENIKOY YINTOBAGPOY

yevikoU urmoBadpou,

£L81koU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Seélotitwv

MPOAMAITOYMENA MAGHMATA: | OXI

TAQ2IA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA MPO:Z®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

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

MAOHZIAKA ANNOTEAEZMATA

Ma6nolakda AntoteAéopata
Meptypagpovral Ta LadnoLaKd AITOTEAETUAT TOU UATNIUATOG OL CUYKEKPULEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAAnAouv enutéSou mou Ya AOKTHOOUV 0L POLTNTEG UETA TNV EMLTUXH OAOKANPWON TOU UaINUATOG.
SupBouleurteite to Mapaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwv AloteAeoudTwy yLo Kade éva KUKAO omoudwv ouupwva ue to lNiaioto
Mpoaodvtwv tou Eupwrnaikou Xwpou Avwrtatng Eknaideuang
o [leptypagpikoi Agikteg Emunédwv 6, 7 & 8 tou Eupwmaikou MAataiou Mpoadviwv Awd Biou Madnang kat to Mapaptnuc B
o [lepiAnntikog O6nyog ouyypaprc Madnotakwv AnoteAsouatwy

Elcaywyn OTIC POOIKEG apPXEC KOl OPXLTEKTOVIKEG yla tn Sokwn VLS| cuotnudtwv. To
HABNUa otoxeVEeL oTNV €€olkelwaon TwV GOoLTNTWVY LE TIG CUYXPOVEG TTPAKTIKEG SOKLUNG KOl
oxeblaong yia tn ok NAEKTPOVIKWV ocuotnuatwyv. OL $oltnTEC KATAVOOoUV TIG
npokAnoelg tng Sokung VLS| cuotnudtwy kat pobaivouv va epappolouv KATAANAEG
OXEOLOOTIKEG TEXVIKEG yla TN PeAtiwon Tng SOKIUAOTIKOTNTOC Kal TNV evioxuon tng
aflomiotiag VAVOUETPLKWY NAEKTPOVIKWY ouoTtnuatwyv. Me tnv oAokAnpwon Tou
pabnuatog ol pottntég Ba PmopolV va avaAloOoUV TIG AVAYKES SOKLUNG EVOC NAEKTPOVIKOU
CUOTHHATOC KaL VO avantuEouv amAég AUOELG yLa T SOKLUR Tou WoTe va e€aodaAloTel N
vPnAn tou aflomiotia.



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

Erudiwén tou pabripartog ivat ol poltntég LeTA TO TEAOG TOU Habnpatog va eival o B€on

va:

o Katavonoouv TIG apXEG QUTOUATNG YEVWWNONG SLOVUCUATWY SOKLUNG KOL TIPOCGOMOLWoNG

opaApaTwy.

* AVOAUOOUV TLG OVAYKEG SOKLUAG EVOG NAEKTPOVLKOU CUOTHLOTOG.

® JUVSUACOUV OXESLAOTIKEG TEXVLKEC YLa TNV alENGCN TNG SOKLLAOTLKOTNTAC KAL VAL TLG

epapudoouV 0 NAEKTPOVIKA CUOTAUATAL.

e Avamtu€ouv AUGCELG OELPLOKNG OAPWONG KAl EVOWUATWUEVOU OLUTOEAEYXOU.

® JuvB£couV oxnuata yla ev-Asttoupyia SOKLUA.

e Katavoroouv Toug BactkoUg LNXaVIoHoUG YEVWEONC OPAAUATWY O OAOKANPWHEVQL
KUKAWMOTO LWVNUWV, TO BAOKA LOVTEAQ OGAAUATWY KoL TOUG BactkoUg aAyopLlOpoug
SoKLUNG.

Fevikég IkavotnTeg
NauBavovtag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETTIEL VOL EXEL QUTOKTHOEL O TITUXLOUXOG (OMTWG QUTEG aVaypapovTaL 0To
Mapdptnua AutAwuatoc kot napatidevral akoAovdwg) o€ moLa / TOLEC A0 AUTEC ATTOOKOTTEL TO UAdnua;.

Avadlitnon, avaduvon kat aOveon Sebopévwy kat SxeSLaoUoS kat Staxeiptan Epywv

TIANPOWOPLWY, UE TN XPHON KAL TWV arapaitnTwy J€Ba00¢ 0TN SLAPOPETIKOTNTA KL TNV TOAUTTOALTIOUIKOTN T
TexvoloyLtwv SeBaoudg ato pualko reptBailov

lMpooaployr) OE VEEG KATAOTATELS Emti&elén KowwvikriG, EmayyeAUATIKAG KAt NYKIG uTtEVTUVOTNTAG
AfYn amopaoewv Kat evatodnoiag oe Yéuata @uAou

Autovoun epyaoia AOKNON KPLTIKIG KOlL LUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ eEAeVBEPNS, SNULOUPYIKNG KL ETTAYWYIKNG OKEYNGS
Epyacia oe 51edveg meptBaiiov

Epyaoia oe Stemiotnuoviko neptBaAlov AMeg...

Mapdywyn VEWV EPEUVNTIKWV LOEWV

e [lpoaywyn eAelBepng, SNULOUPYLKAC KA EMAYWYLKAC OKEYNC

e Avalntnon, avaAuon kal ouvBeon 6e60UEVWY, TEXVIKWYV Kol TTANPOPOPLWY, LIE TN
e XPAON KAl TWV AmapaitnTwy TEXVIKWV/TEXVOAOYLWV

e AvAAuon TwV QTALTACEWV yLa TNV emilucn evog MPoBANULATOG

e |KavoTnTa adaLPETIKNG MPOCEYYLONG KABwCE Kal povteAomoinong mpofAnuaTwy
e JYuvBetikn aflomoinon pebodwv yla emiluon véwv mpoBAnUATwWY

e Autovopn epyaocia

e Opoadikn epyaoia

NEPIEXOMENO MAGHMATO2

Eloaywyn kol TPOKAAOel otn Sokiun Twv VLS| cuotnudtwv. Autopoatn Snpoupyia
Slavuopdatwy SokLung. Mpooopolwon opalpdtwy. Ixediaon yLa SOKLLOOTIKOTNTA. ZELPLAKN
0OpWON KAl APXLTEKTOVIKEG (TTARPNG OAPwWOoN, HEPLKN OApwaon, odpwon yla SoKLUR otnv
Taxutnta Asttoupyiag). Evowpatwuévog autoéleyxog (dnuoupyia Sltavuopdtwy, avaiuon
andkplong, OPXLTEKTOVIKEG). Aldyvwon. Ev-Aettoupyla Sokuun.

Ol doLTNTEC KaTavoouv Thv Baotkn Bewpla HEow EPYOOTNPLAKWY OLOKACEWY TIOU KOAUTITOUV
Ta akdAouBa media:

1. Katavonon Twv Bactkwy LOVTEAWY 0OALATWY.

2. Anuoupyia Slavuopdtwy SoKLUAC Kal TPooopoiwaon ohoaApdTwy.

3. E€owkeiwon pe oxNnpato oelplakng SOKLUAG.

4. Avamtuén opLTEKTOVLKWY EVOWUATWIEVOU OLUTOEAEYXOU.

5. Xxeblaon DfT tomoAoylwv Kat ebappoyr) TOUG 0€ NAEKTPOVLKA CUOTAUATAL.




6. Movtéha obaApdtwy, (6N eEAATTWUATWY Kal 0AyopLlBpoL SOKIUAC KUKAWUATWY UVNLWV.

AIAAKTIKEZ kot MAOHZIAKEZ MEO@OAOI - AZIOAOTHZH

TPONOZ NAPAAOZHZ
Mpdowrno ue mpoowrno, EE amootdosws
eknaibevan K.AT.

ALOAEEELG, EpYAOTNPLOKEG OLOKNOELG.

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[.E. otn Atbaokalia, otnv
Epyaotnplaxr Exnaibevon, otnv Entkovwvia
LLE TOUG (POLTNTES

e Xpnon dladavelwv kat Stadpactikol MmivaKa oTLG

SlaAE€elLc.

e Avdptnon 88akTikol UALkoU (Sladaveleg,
NAEKTPOVIKEG ONELWOELG KOL LOKIOELG) OTOV
LOTOTOTO Tou pabnuatocg (ecourse).

OPTANQZH AIAAZKAAIAZ

Meptypagovtat avaAuTikd 0 TPOTOG Kol
ugodbol St6aokaliag.
AlaAéelg, Zeuwvapla, Epyaoctnpiakrn Aoknon,
Aoknon  lebiou, MeAétn & avdAuon
BiBAoypapiag, @povrtiotiplo,  [lNpaktikn
(TortoO€tnon), KAwwkn Acknan, KaAAitexviko
Epyaotiiplo, Awabpaotikn Sbaokalia,
EKTTaUSEUTIKEG ETILOKEWELS, EKITOVNOn UEAETNG
(project), Zuyypari epyaciac / epyaoiwy,
KaAAwteyvikn énuioupyia, KA.

Avaypd@ovtal oL WPEG UEAETNG TOU QOLTNTH yLa
kade puadnotakn Spactnplotnta kKadwe Kat ot
WPEG Un kaBobnyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, ®doprog Epyaciag

Apaotnplotnta Efaprivou
Aldaokalia 13*3 =39 wpeg
Epyaotnplakr aoknon 10*2 = 20 wpeg
MeAetn — avaAuon 60 wpeg
BiBAloypadiag
Opovtiotrplo 6 WPEG
20volo Mabnpuatog 125 wpeg

AZIONOrHZIH OOITHTQN
Meptypapn tne Stadikaoiac aétoAdynanc

MNwaooa AoAdynong, Médobot aétoAdynang,
AlaUopQWTIKA 1) SUUMEPAOUATIKN, AoKylaoio
MoAdartAni¢  Emidoyng, Epwtnoelg Zuvtoung
Anavtnong, Epwrtrioeic Avamtuéng Aokiuiwvy,
Ermtiduon  lpoBAnuatwv, [panti Epyaocia,
Ex9eon / Avagopd, [Mpogopikn E&taon,
Anuoota Mapouoiaon, Epyaotnpiakn Epyacia,
KAwvikny  E&€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avagépovtal pnta mPoobLOPLOUEVA KPLTHPL
aéloAdynong kat eav kat mou eivat tpooBaoiua
QIO TOUG (POLTNTEG.

FAQZZA AZIONOMHZHE: EAAnVIKA

MEOOAOZ A=ZIONOIMHZHz:

() TeAkn ypomtn €€€tacn HE EPWTAUATO QVATTUENG

ETUXEPNUATWY YL
O0.OKNOEWV.

(u) Epyaoctnplokn Epyaocia

eniluon  mPOPANUATWY  Kal

ZYNIZTQMENH-BIBAIOTPADIA

-lpotewouevn BiBAoypapia :

-ZUVapn EMLOTNUOVIKA TTEPLOSLKA:

BiBAio [9779]: 2xebiaon OAokAnpwpévwy KukAwpdtwv CMOS VLSI, Weste Neil H.,Eshraghian
Kamran, Anuntplog Zouvtpng, K. Nekpeotln
BiBAio [64314]: Wndlakn Xxedloon pe VHDL, Peter J Ashenden

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




MYEO012. E6puén AcbopEvwv

NEPIFPAMMA MAOGHMATOZz

FENIKA

2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ
EMINEAO ZMNOYAQN | MPONTYXIAKO
KQAIKOZ MAOHMATOZ MYEOQ12 | EEAMHNO 2MOYAQN >=6

TITAOZ MAGHMATOZ | E§6puén AcSopévwv

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTLKEG AOVAOEC ATTOVELLOVTOL OE
Stakpita pépn tou uadruarog m.y. AtaAééels, Epyactnplakég EBAOMAAIAIEZ NIZTQTIKEZ
AOKIOELG K.ATT. AV OL TILOTWTLKEG HOVASEG QTOVELOVTAL EViaia QPEZ AIAAZKANIAZ MONAAEZ2
yla to oUvoAo tou padnuatog avaypayte tig eBdouadiaies
wWpeG StbaokaAlag Ko To GUVOAO TWV MLOTWTIKWY UOVASwWV

Aladégelc / Epyaotnplakég Aoknoelg / Opovtiotrpla 5 5

MpocVéate oeipéc av xpetaotel. H opyavwaon Stdaokaldiog kot
oL SL6aKTIKEG uEJobOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL
avaAutika oto (6).

TYNOZ MAGHMATOZ | Eppabuvong
yevikoU untoBadpou,

e16kou urtoBadpou, elbikeuong
VEVIKWVY YVWOEWYV, QVATTUENG
Se€lotritwv

MNPOAMAITOYMENA | OXI
MAGHMATA:

TAQ2IA AIAAZKAAIAZ | EAAHNIKH
Kot EEETAZEQN:

TO MAOGHMA | NAI
MNPOZMEPETAI ZE
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | http://www.cs.uoi.gr/~tsap/teaching/cse012
MAGHMATOZ (URL)

MAQGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata

Meptypagpovrtal to uadnoLaKd AIOTEAECUATA TOU UATNIUATOG OL GUYKEKPLUUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTES
KkataAArAou enutéSou mou Jo AITOKTITOUV OL (POLTNTEG UETA TNV EMLTUXN 0AOKANPpwWan Tou UadiUATOG.

JuuBouAeurteite to lMapdptnua A

. Meptypapn tou EmutéSou Twv Madnolakwv AOTEAEGUATWY YLa Kde Eva kUKAO armoudwy aUupwva ue to MAaioto

Mpoadvtwy tou EupwnaikoU Xwpou Avwtatng Ekmaibevang

. Meptypapikoi Agikteg Emunédwv 6, 7 & 8 tou Eupwnaikou lMAatoiou Mpoadviwv Awd Biou Madnong kat to Mapdptnuc B
. MepAnmtikog 06nyog auyypapric Madnotakwy AroteAeoudTwy

H E€opugn Acdopévwy avadEpeTal otV e€aywyr yvwong amo moAU PeyAAeC TOOOTNTEG
Sebopévwy. To HABN O OTOXEVEL OTO VAL ELOAYEL TOUG POLTNTEG OTLG BACLKES KOl
TIPOXWPNHEVEC £VvoLeC TNG EEOpuENng AsSopévwy, alyoplBuoug kat epyaleia yia EE6puén
AedopUEVWY, KOL VO TOUG SWOEL LA TIPOKTLKN EUTIELPLO LE AVAAU GO TTPAYLOTIKWY
5e60UEVWV XPNOLLOTIOLWVTAC TEXVOAOYLIEG AULXUAC.
Meta tnv emtuyn oAokAnpwaon Tou pabnuatog, ol poltnteg Ba eival o Béon:

e Na £xouv KOAR KATAVONON TWV PBOACIKWY EVVOLWV KAl TOV TPOPRANUATWY TNG

E€opuénc AsSopévwv.



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

Na €xouv pLa KOAR KATavonon Twv Baclkwy aAyoplOpkwy TEXVIKWY TnG EE6pung
Agdopévwy Kal va TG XpNoLomololv yla va oxedldlouv aAyoplBuoug ylo thv
eMAUON TPAKTLIKWV TIPORANUATWV.

Na €xouv pia KaAn Katavonon tou Bewpntikol untofabpou Kal TwV HaBnUaTIKwy
Tow amod TG TeEXVIKEG EEOpUENG Asdopévwy Kal vo Ta XpNOLUOTIOLOUV yla va
avaAUooUV TIC BewpnTIKEC LBLOTNTEC TwWV aAyopiBuwy EE6pUENG AsSouévwy.

Na xpnotwomnolovuv epyaleio EE6puéng AsSopévwy TedeuTalag texvoloyiag yla thv
vAomoinon aAyopiBuwv E€opuEnc AsSopévwvy.

No aVTUTapEPXOVTOL TWV AIMALTHOEWY KAl TOV TIPOKANCEWV TN avAAUONG LEYGAWY
TTOCOTHTWY TIPOYHOTLKWY SESOUEVWV.

Na AUoouv véa ipoPAnuata E€opuéng Asdouévwy xpnotpomolwvtag alyoplopoug,
Bewpla kal umapyovta epyaAeia.

Na oxedlaoouv kat va uhomotioouv pia ahucida (pipeline)E€opuing Asdopévwy
yla avaAuon HeyaAwv SedopEvVwy.

Na okedtoUv véa poBARuata kat AUoelg otnv EE6puEn AsSopévwy.

Fevikég Ikavotnteg
AauBavovtag urtoYn TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TTTUXLOUXOG (OTTWG QUTEG QVOYPAPOVTAL OTO
Mapdptnua AutAwuatoc kot mapatidevrat akoAoUdwe) o€ mola / MOLEC ATO AUTEC ATTOOKOTEL TO pUadnua;.

Avairitnan, avaAuon kat oOvdeon SeSougvwy Kot Sxeblaouos kat Staxeiplan Epywv
TTANPOWOPLWY, UE TN XPION KOl TWV QapaitnTwy S€Ba00G TN SLAPOPETIKOTNTA KAl TNV TTOAUTTOALTIOUIKOTN T
TEYVOAOYLWV 2€Baodg ato Quatko neptBailov
lMpooapuoyr o€ VEEG KATAOTHOELG ETtibelén KOWwVIKNG, EmayyeEAUATIKAG Ko NKAG
AfYn anopdoewv unevBuvotntag kat evatodnoiac oe Jeuata uAou
Autdévoun epyaoio AOKNON KPLTIKIG KOl LUTOKPLTIKIG
Ouadikn epyaoia Mpoaywyn te eEAeUTepns, SNIULOUPYIKIG KAl ETIAYWYLKIG
Epyacia oe Stedveg neptBaiiov oKEYNG
Epyacia oe Stemiotniuoviko neptBaiiov
Mapaywyn VEWV EPELVNTIKWY LEEWV AMeg...
o [lpoaywyn eAsUBegpNC, SNULOUPYLKNAG KOL EMAYWYLKAC OKEYNC
e Avalntnon, avaAuon Katl cuvBeon SeSopévwy, TEXVIKWY Kot TTAnpodopLwy, Le Tn
XPNoN KL TWV amapoitnTwy TEXVLKWY
e JYuvduaotiki avaAluon pebodwv yla eniluon mpoBAnUATWY
e Avarmtuén alyoplBuLkng okeYnc
e |kavétnta adaipeong otn poviehomoinon mpoBAnUaTwy
e [lpocaplOyr) O€ VEEG KATAOTAOELG
e Autovoun Epyaoia

Opadikn Epyacia

NEPIEXOMENO MAGHMATOZz

Ewcaywyn otnv EEopuén Asedopévwv: Tu gival n EEOpuEn Asbopévwv kal ylati sival

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

Yuyva otolyxeloocuvola kat Kavoveg ouoyétiong: AAyoplBuot, Oswpia, AELoAoynon.

Ouowdtnta kot Andotacn: Optopoi Opotdtntog Kot Aldotacn. UCTALATA CUCTACEWV.

Min-Hashing Sketches kat Locality Sensitive Hashing.

Meiwon Aldotaonc: Singular Value Decomposition. Principal Component Analysis.

Ouadomoinon: Oplopodg tng opadonoinong. ALOUEPLOTIKN Kal lepapxLkn opadomoinon. K-

means. Opadornoinon pe Baon tnv mukvotnta. O EM alyoplBpog. ASLoAdynon.




H apyn tng eAdylotng mepypadng (Minimum Description Length principle): Eloaywyn otnv

Bewpia mAnpodopiag. Xprion tng MDL yia cuv-opadomnoinon.

Katnyoplomoinon: Aévipa anodaong, Logistic Regression, SVM katnyoplomoinon, Naive

Bayes katnyoplomoinon. Aflohoynon.

Link Analysis Ranking: PageRank kot HITS. Tuxaiol nepinartot. Amoppodntikoi Tuxaiot

Mepinatol.

KaAuwn: To mpoBAnUa tou eAAXLoTOU KOAULMOTOC, KL TNG LEYLOTNG KAAUYNG Kal oL

edpapuoyég Toug. Mpooeyylotikol alyoplbuot.

E€opuén Asdopuévwy e Python: Iron Python, Pandas, n BLBAL0Bnkn Sci-Kit.

E€eldikeupéva BEpata: To MPOoypaAUUATIOTIKO povtého Tou Map-Reduce.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOANOTMHzZH

TPONOZ NAPAAOZHZ
lMpoowrno pe mpoowrno, EE amootacewg
eknaibevon KA.

ERSopadlaieg Stahé€elg otny Tan

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokalia, otnv
Epyaotnplakr Eknaibevon, otnv Emikowvwvia
E TOUG (OLTNTEG

e Xpnon Stadavelwy Kot Ttivaka otig SLaAEEELG.

e Xpnon umoloylotn yla TNV enidel€n tng xpnong
g Python.

e Juvtnpnon wtobeoiag padrnuatog. AVaKOLVWOELSG
Kol Ttapoxn S1dakTikou UAIkoL (Stadaveleg kot
SL80KTIKEC onuelwoelg, Sdedopéva Kal KwdLKa).

e Aflomoinon nAekTpovikou Taxudpopeiou yla
AQUEON EMIKOWVWVIA e TOUG $OLTNTEG.

e Xprion avolxtou kwdika kat SeSOUEVWVY yLa TG

OLOKNOELG

OPTANQZH AIAAZKAAIAZ , ®doproc¢ Epyaoiog
Meptypagpovtal avaAutikd 0 TPOMOG Kol APOIGWIPIOT') T Efa AVOU
uedodbol Stb6aokaliag. Lol
Awadééelg, Seuwvapla, Epyactnpiakn Aoknon, AdaokaAia 13*3 =139 d)PEC
Aoknon Mebdiou, MeAétn &  avdAuan CDpoerotr']pLo 13*2 =26 (bpec,
BiBAoypapiag,  @povtiotripto,  [lpaktkn | [ S ;
(Tomo¥<tnon), KAwikry Acknon, KoAAiteyviko QPEC ME)‘EU]C 60 WPEG
Epyaatrpto, AaSpaotikn Sbaokalia,
ExkmabeuTikéG emIOKEWELS, EKTTOVNGN UEAETNG
(project), Suyypari epyaciac / epyactwyv,
KaAAwteyvikn énutouvpyia, K.A.
Avaypdpovtal oL WpeG UEAETNG TOU poLTNTH YL
kd9e padnotakn Spaotnpldtnta Kadwe Kat ot 2uvodo Madnuarog 125 wpeg
WPEG Un kadobnyouuevng UEAETNG oUUPWVA
UE TG apxég Tou ECTS

AZIONOTMHzZH OOITHTQN | TAQIZA AZIOAOlMHZHz: EAANVIKA (AyyAikeg
Meptypapn tne Stadikaociag aéloAoynang 5L(1d)('1V8LEq)

Mwooa AéloAdynong, MéSobot atoAdynong,
AlQUopQWTIKA N SuumEpAouaTik, Aokiuaoia
MoAdartAric  Emtdoyng, Epwtrioslg S0vtoung
Anavinong, Epwtrioelg Avantuéng Aokiuiwv,
Emtiduon lMpoBAnuatwv, [pamnti Epyaocia,
Ek9eon / Avagopa, [lpogopikn Eétaon,
Anuoota MNapouaiaon, Epyaoctnpiaxn Epyacia,
KAy E&€taon Ao¥evolg, KaAAwteyvikn
Epunveia, AAAn / AMeg

Avagépovtal pntd mpooSLOPLOUEVY KPLTIPLO
aéloAdynong kat eav kat tou givat tpoaBaoiua

MEGOAOZ A=ZIOANOTHZHZ:

Epyaoiec mpoypauUaTIoloU yla TO OTTL OL OTMOiEG
nepAappavouv BewpnTIKEC €EPWTNOEL;, OXESLOOUO
aAyopiBuwv, ulomoinon aAyopiBuwv kal edbappoyn
UTIAPYOVTWV epyaAeiwv yla avaiuon 6eSopévwv.
BaBuoAoyouvtal pe facn tnv opBoTNTA KoL TANPOTNTA
Touc.




Q70 TOUG POLTNTEG.

H akpBng dtadikacia aflohoynong eivat Stabgatun

OTOUG poltnTEG otnV LotoBecia Tou pabiuartoc.

ZYNIZTQMENH-BIBAIOTPADIA

-lMpotewouevn BiBAloypapia :

BiBAio [94700707]: E€6putn amd Meydha Uvola Asdopévwv - 3n Ekdoon, Anand
Rajaraman, Jeffrey David Ullman, Jure Leskovec

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

BiBAio [77107675]: Ewocaywyry otnv e€opuén Oedopévwv, 2n Ekdoon, Tan Pang -
Ning,Steinbach Michael,Kumar Vipin, BepUkio¢ BaciAelog (emipédeta)

BiBAio [122074432]: Emotrun Twv Aedopévwv-Eyxelpidlo IxeSiaopou, Skiena S.S.

-ZUvapn EMLOTNUOVIKA TIEPLOSLKA:
e ACM Transactions on Knowledge Discovery from Data (TKDD).
e ACM Transactions on Knowledge and Data Engineering (TKDE)




MYEO014. Oswpia MNpadpnuatwv

NEPITPAMMA MAOHMATOZ2
FENIKA

2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MTAHPO®OPIKHZ
EMINEAO 2MOYAQN | NMPONTYXIAKO
KQAIKOZ MAOGHMATOZ | MYEO14 | EEAMHNO 2MOYAQN =>6

TITAOZ MAGHMATOZ | Qswpia MNpadnudtwv
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ MEPIMTWON TTOU 0L TILOTWTLKEG UIOVABOEC ATTOVELOVTAL O SLOKPLTH EBAOMAAIAIES
UEPN Tou padnrparog m.x. AlaAgéeLg, Epyaotnplakés AoKnoeLs K.AT. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEG QITOVEOVTAL EVIALN YLA TO CUVOAO TOU UaTnUATOG MONAAEZ
avaypayte tic eBdouadiaies wpeg Stbaokaliog kot To dUVoAo Twv AIAAZKANIAZ
TILOTWTIKWY ovadwV
Awalé€elg / Epyaotnplakég Aoknoelg / Opovtlotrpla 5 5

MpooYéate oelpeg av xpetaotel. H opyavwon didaokadiag kat ot
OL6aKTIKEC UEGOSOL TTOU XPNOLLOTIOLOUVTAL TTIEPLYPAPOVTAL AVUAUTIKA
oto (6).

TYNOzZ MAOGHMATO2

yevikou uroBddpou, | EpdBuvong
£L81koU urtoBadpou, ebikevong
VEVIKWV YVWOEewV, avantuéng deélotntwv

MPOAMAITOYMENA MAGHMATA: | OXI

FAQ2IA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA MPO:Z®MEPETAI ZE | NAI
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGHMATO? (URL)

MAOGHZIAKA ANOTEAEZMATA

Ma6nolakda AntoteAéopata
Meptypapovral ta LadnoLaKd AITOTEAEGUAT TOU UATNUATOG OL CUYKEKPUUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAAnAou emutéSou mou Ya AOKTHOOUV 0L POLTNTEG UETH TNV EMLTUXH OAOKANPWON TOU UaINUATOG.
SuuBouleuteite to MNapaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwv AloteAeoudtwy yLo Kade éva KUKAO omoudwv ouupwva ue to lNiaioto
Mpoaodvtwv tou Eupwrnaikou Xwpou Avwrtatng Eknaideuang
o [leptypagpikoi Agikteg Emunédwv 6, 7 & 8 tou Eupwmaikov MAataiou Mpoadviwv Awd Biou Madnang kat to Mapaptnuo B
o [lepiAnntikog O6nyog ouyypaprc Madnotakwv AnoteAcouatwy

O KUpLOG OTOXOC TOU HaBApOTOG elval va HEAETNOEL TIC PaoLKEG €vvoleg TG Beswplag
YpadnUATWYV Kal va TtpoohEPEL 0TOUC POLTNTEG EMAPKES UTIOBAOPO yLa TNV ATIOTEAECUATLKNA
XpAon Twv ypadnudtwv kal tnv Bewpnon TOug WG €VOG Onpaviikol epyoaAeiou
povtehomnoinong evog peydAou dpacpatog ebpapuoywy. Emiong va eLodyeL Toug poLtnTéG otnv
oAyoplBuikn Bewpla ypadnudatwy n omola £XEL YIVEL €va Ao TA ONUOVTLKOTEPO EpYaAEia yLa
TO 0oXeSLAOUO Kol TNV avaAucon aAyopiBuwy. To pabnua eotidlel ota MAEov evbladépovta
BEpata Tng OewpNTIKAG EMLOTALNG TWV UTIOAOYLOTWV.

JKOmoOG Tou pabnuartog eival va avamtuéel oto ¢oltnth to evdladépov yla thv Bewpia

ypadnuatwyv kat avadeifel T moANamAég edapuoyeg tnG. EdikoTEpa, O0TO TEAOG TOU
padnuatog, évag gpoltntnc Oa mpémnet va eivat os Béon:




eva edapudlel T adnpnuéveg évvoleg ¢ Bewplag ypadbnudatwv oe Siadopa
TPAKTLKA TtpoBARuaTa,

e va avantuooel éva mANB0og anoteAeopatikwy alyopiBuwy, kabwc kat peBodoloyieg
KOLL TEXVIKEG eMiAuoNG tpoBAnuATwWY, Kal

eva XpnoLlHomoLel oAyoplBuoug ypadnuatwy ywo TNV emilucon oUvBeTwvY
TPOoBANUATWY.

Fevikég IkavoTnTeg
NauBavovtag uroyn TG YEVIKES LKAVOTNTEG TTOU TIPETTIEL VOL EXEL QUTOKTHOEL O TITUXLOUXOG (OMTWEG QUTEG aVaypapovTaL 0T
Mapdptnua AutAwuatog kot mapatidevral akoAovdwg) o€ moLa / TOLEG QO AUTEG ATTOOKOTTEL TO UAdNUQ;.

Avadlitnon, avadvon kat aOveon Sebopévwy kat Sxedlaouos kat Staxeipton Epywv

TANPOQPOPLWY, LUE TN XPHON KL TWV QImapaitnTwy SeBaouog otn SLaPOPETIKOTNTA KAt OTNV TTOAUTTOALTIOUIKOTN T
Texvoloytwv 2eBaoudg ato pualko meptBailov

lMpooaployr) OE VEEG KATAOTATELS Emti&elén KowwvikriG, EmayyeAUATIKAG KAt NYKIG uTtELTUVOTNTAG
Anygn anopacewv kat evatodnoiag oe éuara @UAou

Autovoun epyaoia AOKNON KPLTIKIG KOlL LUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ eEAeVBEPNS, SNULOUPYIKIG KL ETTAYWYIKNG OKEYNGS
Epyacia oe 5tedveg meptBaiiov

Epyaoia oe Stemiotnuoviko neptBaAlov AMeg...

Mapdywyn VEwWV EPEUVNTIKWY LOEWV

o [lpoaywyn eAelBepng, SNULOUPYLKAG KOL ETIAYWYLKAG OKEPNG

e Avalntnon, avaAuaon kot cuvBeon S£S0UEVWY, TEXVIKWY Kal TANPOPOopLWY, LE TN
XPNON KAl TWV amapaitnTwy TEXVIKWV

e Avarmtuén alyoplBuLkng okedng

e |kavotnTa povieAomoinong mPoBANUATWY TOU TTPAYUATIKOU KOCUOU

NEPIEXOMENO MAGHMATO2

To paAONuo KAAUTITEL TIG PBAOWKEC €VVoleG Kal OpLopoUC Tou adopolVv  KAAGCLKA
vpadoBewpntika mpoBAiuata. To pabnua KOAUTTEL EMIONG LA OELPA Ao £DAPHUOYEG TWV
omoiwv n povtehonoinon oe ypadbnua eivol yvwotd otL odnyel oe anoteheopotikr Avon. H
AN TOU HABAUATOC LEAETA TIG TTAPAKATW EVOTNTEG BEUATWV:

Eloaywyn kat Baotkol oplopotl

MpadLKEC amelkovioeLg Kal LoOoPdLOUOS ypadnUATWY

A€vTpa - ELOLKEG LOLOTNTEC Kol EPAPOYEG

Juvdeouotnta, Euler Stadpopég kat Hamiltonian kUkAot

0

1

2

3

4

5. ErukaAUPeLC Kal Talplaopata
6 KAlkeg kat avetaptnta cUVoAa

7 XPWHATIOHOG KOUBWV KAl XPWHOTIOHOG OKUWY
8 KateuBuvoueva ypadnpato kot epappoyEg

9 Enineda ypadnpata kot diktua

10. Mevikég edappoyEG.

Epyootrplo: YAomoinon kot melpapatiky pehétn Stdaxbévtwv alyopibBuwv pe xprnon tng
YAwaooag mpoypappatiopou Java.

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIOANOTHZH

TPOMOZ NAPAAOZHZ | Alah€€eL Kol epyactrpla pe GUOLKA apousia
Mpoowro ue npoowmno, E§ anootaoews
eknaidevon KA.




XPHZH TEXNOAOTION | o  Xprion Stadavelwv Kat TOAUHESIKOU UALKOU
NAHPO®OPIAZ KAI EMIKOINQNIQN 510020110V OTO BLOBIKTUO.

Xprion T.[.E. otn Atbaokalia, otnv , , , ,
Epyaotnpiakr ExnaiSevon, otnv Emikowwvie | ®  Avaptnon Babuoloylwv HECW TNG NAEKTPOVIKAG

1€ ToUG poutTEg mAatdopuag dtaxeiplong pabnudtwy tou M.l.
e Aflomoinon nAeKTpovikoU TaxuSpoueiou yla
TIANPECTEPN EMLKOLVWVIO LE TOUC POLTNTEC.

OPTANQzH AIAAZKAAIAZ i (Dépror; Epyaaiac
Meptypdpovtal  avaAuTikd o TPOTMOG Kot Apaotnplotnra Efaurvou
uédodot dtbaockaliag. ; un -
Awadééets, Sepwvapia, Epyaotnpiakry Acknon, Aloe€erg 13*3 =39 wpeg
Acknon [leblou, MeAétn & avaduon EpVOLGTF]pLOLKE'C AGKI"]GELC 13*1 =13 (bpeq
BiBAloypapiag, @povriatriplo, Mpaktikn - . .
(TormoY€tnan), KAwvikn Acknon, KoaAAirexviko Qqu M EAEU] S Bw PEC

Epyaotiiplo, Aabpaotikn Sbaokalia,
EKTTaULOEUTIKEG ETILOKEYELS, EKTovnan UEAETNG
(project), Suyypa@n epyacias / epyaotwy,
KaAAwteyvikn énutoupyia, KA.

Avaypd@ovtal oL WPeG UEAETNG TOU QoLTNTH ylat
kaOe padnaoiakn Spactnpiotnta kadws kat ot SUvolo Maﬁrj UaTOC 125 d)pec
WPEG Un KadobNyoUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

AZIONOTHZH QOITHTON | TAQIYA AZIOAOTHIHS: EAANVIKA
Meptypapn tng dtabikaaiag aktoAoynong

Mdooa AfwoAdynonc, Médobou awordynong, | MEOOAOZ AZIONOTHZHZ:
ALQUOPQWTIKN 1) SUUTEPAOUATIKY, AoKiuaoia ((1) TE)\LKFI] ypomtr'] EEéT(IO’I’]
MoAdartAric  Emdoynig, Epwtroels Zuvroung , ,

Anavtnong, Epwrtrioelc Avamtuéng Aokiuiwv, (B) Fpomtn EpVOLO'L(l
Entiduon  [lpoBAnuatwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikn E&Etaon,
Anuoota Mapouciaon, Epyactnpiakn Epyacia,
Khvikiy  E€étaon  Acdevois, KaMuexviki | H akplBng Stadikaoia aflohdynong neplypddetal otnv

Epunveia, AMn / AMeg LoTooeA S0 TOU HOOAIOTOC
Avagépovtal  pnta mpoabLopLoUEVA KPLTHPL

aéloAdynong kat eav kat mou eivat mpooBaoiua
Q7T TOUG (POLTNTEG.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewduevn BiBAloypapia :
BiBAio [33134148]: Oswpia kat AAyopLBuot Mpadwy, |. MavwAdmouAog, A. Mamadomnoulog,
K. ToiyAag, EKAOZEIZ NEQN TEXNOAOTIQN MON. ETE, 1n/2013.

Mpb6oBeto ALSAKTIKO YALKO:
BiBAio [320159]: AAyopBuikn Oswpia Mpadnudatwy, 2. NIKOAOMOYAOZ, TEQPTIAAHE A,
MAAHOZ A., ArtoBetrplo "KaAAmog", 1/2016.




MYEO015. Oswpia NMAnpodopiag kat Kwdikwv

NEPITPAMMA MAOGHMATOZ

FENIKA

IXOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAI MTAHPO®OPIKHZ
EMNINEAO $NOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ | MYEO15 | EEAMHNO zNOYAQN >6
TITAOZ MAGHMATOZ | Oswpla MAnpodopiag kot Kwdikwv

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ TEPIMTWON TTOU OL TILOTWTIKEG UOVASEG ATTOVEOVTOL O SLOKPLTH EBAOMAAIAIES
Uépn tou padruaroc m.y. AlaAésig, Epyaotnplakéc AKAoEeLs K.ATT. Av QPES NIZTQTIKEZ
Ol TTLOTWTIKEG LIOVAOEG QITOVEOVTAL EVIALX YLA TO CUVOAO TOU MONAAEZ

uadnuatog avaypate tig eBdouadlaics wpes Stdaokadiog kat to BIAAZKANIAZ

0UVOAO TWV TLOTWTIKWVY LovadwV
Awalé€elg / Epyaotnplakég Aoknoslg / Opovrtiothipla 3/2/0 5
MpooYéate oelpeg av xpelaotel. H opyavwon dtdaokadiag kat ot

SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | Eppabuvong

yevikoU unoBadpou,
£L6tkoU urtoBadpou, elbikevang
VEVIKWV pWWoewy, avantuéng Seélotitwv

MPOAMAITOYMENA MAGHMATA: | OXI
FTAQ2ZA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:
TO MAGHMA MNPOZ®EPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://www.cs.uoi.gr/~cnikou/Information Theory.html
MAGHMATOS (URL)

MAOHZIAKA ANMOTEAEZMATA

Ma6nolakd AntoteAéopata
Meptypapovral Ta UadnoLaKd AITOTEAETUAT TOU UATNIUATOG OL CUYKEKPULEVEG YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou enutédou mou Ya AOKTHOOUV 0L POLTNTEG UETH TNV EMLTUXH OAOKANPWON TOU UaINUATOG.
SuuBouleuteite to MNapaptnua A
o [leptypaepr tou Emunédou twv Madnatakwv AloteAeoudtwy yLo Kade éva KUKAo omoudwv ouupwva ue to liaioto
Mpoaovtwv tou Eupwmnaikou Xwpou Avwrtatng Ekmaideuang
o [leptypapikoi Aeikteg Emumédwv 6, 7 & 8 tou Eupwrniaikou MAatciou lMpoaoviwy Awd Biou Madnong kat to Mapaptnuo B
o [lepiAnmtikog O6nyog ouyypaprc Madnoltakwv AnoteAsouatwy

To HABNUa £XEL OTOXO TNV ELCAYWYN TWV GOLTNTWV OTLG BAGLKEG EVVOLEG TNC TTNYNG KOL TOU
KavaAloU evog cuothuatog petadoong mAnpodopiac. Epeuvwvrat o BaBog oL Evoleg TNG
gvTpomiag Kal tng Kwdkomoinong tng mnyng mAnpodoplag kabwg Kal n Evvola Tng
apotBaiog mAnpodopiag kat TnG Kwdlkomoinong StavAou.

AvVOEVETOL 0TO TEAOG TOU LaBnpatog ol poltnTéG va eivat o B€on va avaAlouv ANpwE
ovuotnua petadoong mAnpodopiag (moumog-6iaulog-8€ktng) kat va oxedlalouv KWOLIKES
TINYAG KAl KWIKEG 510pBwong ohoApdTwy.

Fevikég IkavotnTeg



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

AauBavovtag urtoYn TiG YEVIKES LKAVOTNTES TTOU TIPETIEL VO EXEL ATTOKTHOEL O TITUXLOUXOG (OTTWG QUTES AVaypaQOoVTaL OTO
Mapdptnua AutAwuartog kot mapatidevral akoAovdwg) o€ moLa / TOLEG A0 AUTEG ATTOOKOTTEL TO UAdnua;.

Avaintnon, avaduon kat ouvdeon SeSougvwy kat Sxeblaoucg kat Staxeiplan Epywv

TIANPOWOPLWY, UE TN XPION KAL TWV amapaitnTwv 2€Ba00G OTN SLAPOPETIKOTNTA KAl TNV TOAUTTOALTIOUIKOTN T
texvoloyLlwv 2eBaoudg ato puatko meptBailov

lMpooapoyn Oc VEEG KATAOTAOELG Entibeién kowvwvikrg, emayyeAuatiknc kat ndikrg urteuduvotntag
Angn anopdaocswv kat evatodnoliog o Géuara @UAou

Autovoun epyaoia A0KNON KPLTIKIG KOl UTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn tne eEAeUTePnS, SNIULOUPYIKIG KA ETTAYWYLKIG OKEYNG
Epyaocia oe 5iedveg meptBaiiov

Epyacia oe Slemiotnuoviko neptBaiiov AMeg...

Mapaywyr VEWV EPEUVNTIKWV LOEWV

e Autovoun epyacia
e [lpoaywyn tng eAelBePNG, SNULOUPYLKAG KAL EMOYWYLIKAG OKEYNG
e Avalntnon, avaAuon kal cuvBeon SeSopévwy, TEXVIKWV Kal TANPodopLwY

e AfYn anodpdcewv

NEPIEXOMENO MAGHMATO2

Métpo mAnpodopiacg, evtporia, CUVOETIKN evipormia, uUTO cuvbnkn evtporia, apolfaic
mAnpodopia, €MEKTACELS TINYAC TAnpodopiag, mnyn mAnpodopiag Ue pvAun, oAucideg
Markov, avahoyikry mnyn mAnpodopiac. Aiauhog mAnpodopiag, xwpntikotnta StavAou
mAnpodopiag, TEXVIKEG UTOAOYLOMOU TNG xwpntikotntag Stavlou. Kwdwkomoinon oe
aBdpufo neptBaiiov, Bewpnua Kraft, mpwto Bewpnua Shannon, kwdikag Shannon, KwWSLKAG
Shannon-Fano, kwéikag Huffmann. Kwéikomoinon oe meptBaliov BopuBou, dpayua Fano,
Seltepo Bewpnua Shannon, amokdAuvdn kot S0pbwaon opalpdtwy, kwdlkag Hamming.
AlyeBpikn) kwdikomoinon, opadeg, media, SaktuAlol, Stavuopatikol xwpot, modulo-p
apOuntikn, modulo-k(x) dAyeBpa, kwdikeg opadac (Hamming, Hadamard, Golay), kukAtkot
KWHELKEG (Hamming, Golay, BCH), oUVEALKTLKOL KWOILKEG.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOIMHZH

TPOMOZ MAPAAOZHZ | ALaAEEELS, MPOYPAUUOTIOTIKEG QLOKIOELG.
Mpdowrno ue mpoowrno, EE amootdoewg
ekmaidevon KA.

XPHZH TEXNOAOTIQN | o  Xprion Stadavelwv Kat Stladpactikol mivoka oTig
MAHPOMOPIAS KAI ENIKOINQNIQN SLOALEELC.

Xprion T.M.E. otn Albackadia, otnv , , , ,
Epyaotnpiakr ExnaiSevon, otnv Emikowwvie | ®  AvapTnon Si6aktikov UAkoU (Sradaveleg,

1€ ToUG otTeg NAEKTPOVIKEG ONIELWOELG KOL OLOKIOELG) OTOV
LOTOTOTO TOU Habnuartoc.

OPTANQzH AIAAZKAAIAZ i ®ddprog Epyacioc
Mepypdpovtal  avadutikd o TPOTOG Kt Apaotnplotnta Efaprivou
uedobol Stbaokaliag.

Awadééets, Sepwvapia, Epyaotnplakry Acknon, Adaokalia 13*3 =39 (prC
Aoknon lebiou, MeAétn & avdAuon A‘EOpLKr’] us)\étn KoL 86 (J'Jpeq

BiBAwoypagpiag, @povrtiotiplo,  lNpaktikn
(TortoO€tnon), KAwiwkny Acgknan, KaAAtexviko
Epyaotiipto, Awadpaotikn Sbaokalia,
EKTTQUOEUTIKEG ETILOKEWELG, EKITOVNON UEAETNG
(project), Zuyyparn epyacias / epyaciwy,
KaAAwteyvikn dnutoupyia, KA.

eniAuon aoKkNoEWV

Avaypd@ovtal oL WPEG UEAETNG TOU QoLTNTH yLa
kade padnotakn dpaoctnplotnta kKadwe Kat ot
WPEG Un kaBobnyoUUEVNG UEAETNG CUUPWVA UE - - -
TG apxe¢ Tou ECTS Z0volo Maen HaToGg 125 wpeg




AZIOAOTHZIH ®OITHTQN
Meptypapn tng dtabikaaiag aktoAoynong

MNwaooa AoAoynong, Médobot a&loAoynong,
ALQHOPQWTIKN 1) SUUTTEPAOUATIKY, AoKiuaoia
MoAdartAric  Emdoyng, Epwthoelg Zuvtoung
Anavtnong, Epwrtrioeic Avamtuéng Aokipiwv,
Ermtiduan  MpoBAnudtwv, [panty Epyaoia,
Ex9ean / Avagopda, [pogopikry Eéctaon,
Anuoota Mapouciaon, Epyactnpiakn Epyacia,
KAwikny  E¢€taon Aodevoug, KaAAwtexvikn
Epunveia, AAAn / AAAeg

Avapépovtal pntd mpoobLopLOUEVA KPLTHPLY
aéloAdynong kat eav kat mou ivat mpooBaotua
QIO TOUG (POLTNTEG.

FAQZA AZIOAOIMHZHZ: EAAnviKn
MEOOAOZ AZIOAOIHzHz:

() Tehkn ypoamtn €£€Ta0n ME EPWTAUATO QVATTUENG
ETUXEPNUATWY  ylo  emiluon  TpoBANUATWY KoL
O0.OKNOEWV.

(1) MpoalPETIK TTPOYPOUHUATLOTIK Epyacia

(w) Zelpég aoknoswv

Ta kputipla afloAoynong ival mpooBAcipua oToug
doltnTéG amo tnv LotooeAida Tou pabripatog

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewouevn BiBAoypagpia :

BiBAio [59374208]: Elcaywyr otn Bswpla MAnpodoplwy, Kwdikwv kat Kpuntoypadiag, N.
Ale€avdpnc, B. XpualkdmouAog, K. Matodkng

BiBAio [12401966]: Oswpia tng MAnpodopiag, David Luenberger

BiBAio [41957449]: XTOIXEIA THX OEQPIAZ MAHPOOOPIAL, THOMAS M. COVER - JOY A.

THOMAS

-Zuvaen EMIOTNUOVIKA TTIEPLOSIKA:

IEEE Transactions on Information Theory




MYEO017. Katavepnuéva Zuothpata

NEPITPAMMA MAOHMATOZ2

FENIKA

2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MTAHPO®OPIKHZ
EMINEAO 2MOYAQN | NMPONTYXIAKO
KQAIKOZ MAOGHMATOZ | MYEO017 | EEAMHNO 2MOYAQN >=5

TITAOZ MAOHMATOZ | Katovepnuéva ZuoTipota
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ MEPIMTWON TTOU 0L TILOTWTLKEG UIOVABOEC ATTOVELOVTAL O SLOKPLTH EBAOMAAIAIES
UEPN Tou padruarog m.x. AlaAeéeLg, Epyaotnplakeg Aokroeis K.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEG QITOVEOVTAL EVIALN YLA TO CUVOAO TOU UaTnUATOG MONAAEZ

avaypayte tic eBdouadlaies wpeg Stbaokaliag kot To aUvolo Twv AIAAZKANIAZ

TILOTWTIKWY ovadwV
Awalé€elg / Epyaotnplakég Aoknoelg / Opovriotrpla 3 5
MpooYéate oelpeg av xpetaotel. H opyavwon didaokadiag kat ot
OLbaKTIKEC UEGOSOL TTOU XPNOLLOTIOLOUVTAL TTIEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | Eppabuvong

yevikoU urmoBadpou,

£L81koU urtoBadpou, ebikevong

VEVIKWV YVWOEewV, avantuéng deélotntwv

MPOAMAITOYMENA MAGHMATA:

FAQIZA AIAAIKANIAS kat | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOI®EPETAI 3E | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA
MAGHMATOS? (URL)

MAGHZIAKA ANOTEAEZMATA

Ma6nolakda AntoteAéopata
Meptypapovral ta LadnoLaKd AITOTEAEGUAT TOU UATNUATOG OL CUYKEKPUUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAAnAou emutéSou mou Ya AOKTHOOUV 0L POLTNTEG UETH TNV EMLTUXH OAOKANPWON TOU UaINUATOG.
SuuBouleuteite to MNapaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwv AloteAeoudtwy yLo Kade éva KUKAO omoudwv ouupwva ue to lNiaioto
Mpoagodvtwv tou Eupwmnaikou Xwpou Avwtatng Eknaideuang
o [leptypagpikoi Agikteg Emunédwv 6, 7 & 8 tou Eupwmaikou MAataiou Mpoadviwv Awa Biou Madnong kat to Mapaptnua B
o [lepiAnntikog O6nyog ouyypaprc Madnotakwv AnoteAcouatwy

Ta Katavepnuéva Zuotnuato (vl UTTOAOYLOTIKA CUOCTHMOTA TIOU QTOTEAOUVTOL OO
aveEAPTNTOUG SIKTUWMEVOUG UTIOAOYLOTEG OL OTOLOL ETUKOLWVWVOUV HECW avtaAAayng
UNVUUATWY, Kol oL omoiot gudavilovtol oToug XPHOTEC TOUG WC VOl EVIAIO GUVEKTIKO
olOoTNUA. H LEAETN TWV KATAVEUNUEVWY CUCTNUATWY OE QUTO TO HABNnUa eotlalel og Bépata
eTKowwviag (kKAnon omopakpuopévng Sladikaciog, TOAUEKTOUTH), OTOV GCUVTOVIOUO
METOED TWV HEPWV EVOC KATAVEUNHEVOU OCUCTAHOTOC (CUYXPOVIOMOC POAOYLWY, AOYLKA
POAOYLA, OALKA SLATETAYUEVN TIOAUEKTTOUTY], SLOVUCHATIKA pOAOYLA, OULTLOKA SLOTETAYHEVN
TIOAUEKTIOUT), €KAoyr] apxnyou, apolpaiog amokAElOpOg, KoBoAlk  katdotoon,

KOoToveunuévn 8€opeuann), otnv aLOTLOTN EMLKOVWVIO 0 OUASEG (ATOULKY) TTIOAUEKTIOUTTH,




ELKOVIKN) ouyxpovia), otnv opoloturtia Se8oUEVWY, T TIPWTOKOAAQ GUVETELAG, KAl OTNV
avoxn og opaipoata (onueia eAéyxou, nUepoAOyLa, avakauyn).
MeTa tnVv emnituxn oAokAnpwon Tou padrpatog, ot doltntég Ba eival og Bon:

e No KatavooUV TG BACIKEG apXEG Kal Ta BepueAlwdn HOVIEAQ TWV KATOVEUNUEVWY
CUOTNUATWY, KAl T peBodoug emiAuong Baoikwv MPOoBANUATWY GUVTOVLOUOU.

e Na katavooUuv tnv enidpaocn twv opalpdtwy otnv opbBoTnTa KOl aglomiotio Twv
KOTOVEUNUEVWY CUCTNUATWY, KAl TIC LEBOSOUC e TIC OMoleC auTEG HmopolVv va
emtevxBouv.

e No Katavoouv TIG POAOIKEG APXEC TNG opoloTuTiaG SeSouEVWV KOl Ta HOVTEAQ
GUVETTELOC TIOU TNV XapaKTnpilouv.

e Na vlomoloUv dLadopeg LopdEG eTIKOVWVIAG 0 OPASEG, OTIWE OAKA SLOTETAYUEVN
KOLL QLLTLOKA SLOTETAYUEVN TIOAUEKTTOUTTH, Kl BACLKA TPWTOKOAAQ oUUPwWViaG Omwg
N Katavepnuévn 6écpeuan.

Fevikég IkavotnTeg
AauBavovtag urmtoyn TIG YEVIKES LKAVOTNTES TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TTTUXLOUXOG (OTTWG UTES QVyPAPOVTAL OTO
Mapaptnua AutAwuatog kot mapatidevial akoAovdwg) o€ moLa / TOLEG IO AUTEG ATTOOKOTTEL TO UATNUQ;.

Avaintnon, avaduon kat cuvdeon Se5ougvwy Kat Sxeblaouos kat Slaxeiplan Epywv

TIANPOWOPLWY, UE TN XPHON KAL TWV arapaitnTwy 2€Ba00¢ TN SLAPOPETIKOTNTA KL TNV TOAUTTOALTIOUIKOTN T
TeXVOAOyLWV 2€Baodg ato puatko meptBaAlov

Mpooapoyn O€ VEEG KATAOTAOELG Entibeén kowvwvikng, emayyeAuatiknc kat ndikng uteuduvotntag
Anygn anopacewv kat evatodnoiag oe éuara @UAou

Autovoun epyaoia A0KNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn te eEAeUTepng, SNIULOUPYIKIG KOl ETTAYWYLKIG OKEYNG
Epyaoia os 6tedveg meptBaAlov

Epyacia oe Siemiotnuoviko neptBaiiov AMeg...

Mapdywyn VEWV EPEUVNTIKWY LOEWV

e [lpoaywyn eAeUBepnCg, SNULOUPYLKAG KAL ETAYWYLKNG OKEYNC

e Avalntnon, avaAuon Kal cuvBeon S£60UEVWY, TEXVIKWY Kol TTANPodopLwY, LE TN
XPNOoN KAl TWV amopoitnTwy TEXVIKWY

Juvduaotiki avaAluon neBddwv yla emiluon mpoPANUATWY

Avarmtuén alyoplBuLkng okePng

Ikavotnta adaipeong otn povtehomoinon mpoBAnUaTwy

Autévopun epyoaoia

NEPIEXOMENO MAGHMATOZ2

Eloaywy  ota  kotavepnuéva  cuothuata:  Opydvwon, Wotnteg,  Siadavela,
KALLOKWOLULOTNTA, OgpeAlwdn LOVTEAD KOTAVEUNUEVWY CUCTNUATWV.

Emkowwvia: Emikowvwvia amoé onueio oe onuelo, amopakpuouévn kAnon Sladikaociag,
TLOAUEKTIOUTTH.

JUVTOVLOUOGC: SUYXPOVIOUOC POAOYLWY, ALTLOTNTA, AOYLKA Kol SLAVUCUOTIKA POAOYLA, OALKA
SLOTETOYUEVN TIOAUEKTIOMTIH, OULTIOKA OLOTETAYUEVN TIOAUEKTIOUTY, €KAOyr apxnyou,
opotBaiog amokAeLoUOC, KABOALKT Katdotaon.

A&LOTLOTN ETIIKOWVWVia o€ OUASEG: AELOTILOTN TTOAUEKTTOUTTN], OCTOLLKI) TIOAUEKTIOUTTH, ELKOVLKH
ouyxpovia, katoavepnuévn d¢opeuvon.

MNpwTOKOAAO. CUVETELOC KOL OMOLOTUTIIO: AUOTNPr OUVETELD, YPOUULKOTIOLNOLUOTNTA,
OELPLOKN OUVETELD, TPWTOKOAA TOTILKAG KOl OTOUAKPUOUEVNG eyypadncg, HLOBWOEL,
EVEPYOC OLLOLOTUTTL, TIPWTOKOAAQ OpoLOTUTILAG LE BAoN TV amapTia.




Avoxn og obdApota: ATIOUAKPUOHEVEG KANOELG SLadLlKaoLwy UTd TNV Tapouacia aoTtoxLwy,
dnuloupyla onuelwv eAéyxou, TAPNON NUEPOAOYLOU UNVULATWY, aVAKapyn.

AIAAKTIKEZ kat MAOHZIAKEZ MEGOAOI - AZIOAOlHzZH

TPONOZ NAPAAOZHZ
Mpoowro ue npoowmno, E§ amootdoews
eknaibevan KA.

EBSopadiaieg Slalé€elg otnv taén

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI EMIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnplaxn Exknaibevon, otnv Entkotvwvia
UE TOUG (POLTNTES

e Xpnon dladavelwv oTig SLaAEEELG.

e Xpron gpyaoctnplokou e€omAlopol (mpoowrtikot
H/Y ouvbebepévol oe SIKTLO) yLa TNV AVATTTUEN Kot
TOV EAEYXO KATAVEUNLEVOU AOYLOLKOU.

e Jyvtnpnon wrtobeoiag padnuatog ue
EBSopadiaio HuepoAdylo, AVOKOLWVWOELG KOl
niapoxn SL8aktikol UAIKoU (Sladaveleg kot
OIS AKTLKEG ONUELWOELG).

e Avaptnon Paduoloylwv HECW TNG NAEKTPOVLKAG
mAatdopuag Staxeiplong padnudtwy tou M.l

e Aflomoinon nAektpovikoU Taxudpopeiou yla
TIANPECTEPN ETMULKOLVWVIO LE TOUC POLTNTEC.

OPTANQZH AIAAZKAAIAZ

Meptypagovtal avaAuTikd 0 TPOTTOG Kol
uédobol Stbaokaliag.
AlaAéelg, Seuwvapla, Epyaoctnplaky Aoknon,
Aoknon  lebiou, MeAétn & avdAuon
BiBAoypapiag, @povriotiplo,  [lNpaktikn
(TortoO€tnon), KAwwkn Acknan, KaAAitexviko
Epyaotiiplo, Aabpaotikn Sbaokalia,
EKTTQUSEVUTIKEG ETILOKEWELG, EKIOVNON UEAETNG
(project), Zuyypari epyaciac / epyaoiwy,
KaAAiteyvikn Snutoupyia, KA.

Avaypd@ovtal oL WPEG UEAETNG TOU QoLTNTH yLat
kade padnotakn Spaoctnplotnta kKadwe Kat ot
WPEG un kaBobnyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, ®doprog Epyaciag
Apaotnplotnta Efaprivou
Aldaokalia 13*3 =39 wpeg
EpyaotnplakEC AOKAOELG 13*3 = 39 wpeg
Qpeg MeAétng 47 wpseg
Z0volo MaBnparog 125 wpeg

AZIONOrHZIH OOITHTQN
NMeptypapn tne dtadikaoiac aétoAdynanc

MNwooa AéoAdynong, Médobot aéloAoynang,
AlaUopQWTIKA 1) SUUMEPAOUATIKN, AoKkylaoia
MoAartAri¢  Emidoyng, Epwtnoels Zuvroung
Anavtnong, Epwrtrioeis Avamrtuéng Aokipiwv,
Ermtiluon  lpoBAnuatwv, [panti Epyaocia,
Exdeon / Avagopd, [pogopikn E&Etaon,
Anuoota Mapouoiaon, Epyaotnplakn Epyacia,
KAwvikry  Eé€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAn / AAec

Avaépovtal  pnta mpoobLoPLOUEVA KPLTHPL
aéloAdynong kat eav kat mou eivat mpooBaotua
QIO TOUG (POLTNTEG.

FAQZZA AZIONOMHZHZ: EAAnvIKA

MEOGOAOZ A=ZIOANOTHZHZ:

(1) TeAkn ypamtn €¢étoon PE EPWTIAMOTO AVATTUENG
ETUXEPNUATWY  ylo  €miAuon  mpPoPAnUATWY KoL
O.OKNOEWV.

(W) Epyaotnplokég aoknoelg kat Mpodopikn E&Etaon
TWV GOLTNTWYV O€ AUTEG.

H akpBng Stadikacio afloAoynaong meplypadetal otnv
Lotobeoia Tou pabnuatog.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvouevn BiBAloypapia :




BiBAio [13777]: Kataveunuéva Tuotiuata: ApxEg kot Yrodelypoata, Andrew S. Tanenbaum,
Maarten van Steen, Ek600eLg KAelSaplBuog, 2005, 1n Exkdoaon

BiBAio [12533080]: Katavepnuéva Zuotnuata Me JAVA, |. K. KABOYPAS, I. Z. MHAHZ, A. A.
POYKOYNAKH, T. B. ZYAQMENOZ, Ek660e1g KAeldaplOuoc, 2011, 3" 'Ekdoon

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

-Zuvaen EMLOTNIUOVIKA TIEPLOSLKAL:
e |EEE Transactions on Parallel and Distributed Systems.
e ACM Journal of Parallel and Distributed Computing.




MYE018. KukAwpoata VLSI

NEPITPAMMA MAGHMATOZ
FENIKA
2XOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ
ENIMNEAO 2NOYAQN | MNMPOMNTYXIAKO
KQAIKOZ MAOGHMATOZ MYEO018 | EZAMHNO 2NOYAQN =6
TITAOZ MAGHMATOZ | KukAwpata VLSI
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTLKEG UOVABOEC ATTOVELOVTAL O SLOKPLTH EBAOMAAIAIES
uépn tou padnuatog m.y. AlaAésLg, Epyaotnplakéc AoKNoeis K.AT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVABOEG QITOVELOVTAL EVIALX YLA TO OUVOAO TOU UaTNUATOG AIAASKAAIAS MONAAEZ
avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUVoAo Twv
TILOTWTIKWY ovadwV
Awalé€elg / Epyaotnplakég Aoknoelg / Opovtiotrpla 5 (3,2,0) 5
MpooYéate oelpeg av xpetaotel. H opyavwon Stdaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).
TYNOZ MAGHMATOZ | Eppabuvong
yevikoU urmoBadpou,
£L81koU urtoBadpou, ebikevong
VEVIKWVY YVWOEWY, avantuéng Seélotitwv
NPOAMAITOYMENA MAGHMATA: | OXI
FTAQZZA AIAAZKAAIAZ kot | EAAHNIKH
E=ZETAZEQN:
TO MAGHMA MNMPOZMEPETAI ZE | NAI

OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

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

MAOHZIAKA ANMOTEAEZMATA

Ma6fnolakda AntoteAéopata

Meptypagovral ta LadnoLlaKd ATOTEAECUATA TOU UATIUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KL LKAVOTNTEG
kataAArAou enuteédou mou Sa AITOKTICOUV OL (POLTNTEG UETA TNV ETULTUXN 0AOKApwaon Tou uadiuaTog.

SupuBouleuteite to MNapaptnua A

o [leptypoapri Tou Emunédou twv Madnaotakwv AltoTeAsoudtwy yla Kade Eva KUKAO amoubdwv ouupwva pe to MAaioto

Mpoodvtwy tou EupwrniaikoU Xwpou Avwtatng Ekraibevong

o [leptypapikoi Aeikteg Emutédwv 6, 7 & 8 tou Eupwrniaikou MAatciouv Mpoaovtwy Awd Biou Mdadnong kat to Mapaptnuo B

o [lepiAnmtikdg O6Nyos ouyypapric Madnolakwv AmoteAeoudTwy

To pABNUO €Xel WG OTOXO VA €LOAYEL TOUC POLTNTEG OTIC APXEC avAaAuong, ocuvBeong,

oxeblaong kal mpocopoiwong KUKAwHATwy VLSI.

Meta tnv enttuyn oAokAnpwaon Tou pabnuatog, ot doltntég Ba eival o BEon:

e Na KaTavooUV VOVOUETPLKEG TEXVOAOYLEC KATAOKEUNG OAOKANPWUEVWV KUKAW LATWV.

e Na katavooUv tn Asttoupyia AOyLKWY KUKAWUATWY 0TOo €Ttinedo twv tpaviioTop.

e Na avaAuUouv amhd kot cuvBeta Pndlakd KUKAwUATA.

e Na ocuvBetouv PndLakd KukAwpoata oto eninedo Twv Tpaviiotop.

e Na emAbouy nipoPAnpata emdocewv og VLS| kukAwuata.

e Na oxeblalouv Kat va mpocopolwvouV VLS| KUKAwHATO, VoL EKTEAOUV LETPIOELG TWV
XOPAKTNPLOTIKWY TOUG KOl VoL emaAnBeUouv TIg emSO0ELG TOUG.

Fevikég IkavoTnTeg



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

AauBavovtag urtoYn TiG YEVIKES LKAVOTNTES TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWG QUTES QVLYPAPOVTAL OTO
Mapdptnua AutAwuartog kot mapatidevral akoAovdwg) o€ moLa / TOLEG A0 AUTEG ATTOOKOTTEL TO UAdnua;.

Avaintnon, avaduon kat ouvdeon SeSougvwy kat Sxeblaoucg kat Staxeiplan Epywv

TIANPOWOPLWY, UE TN XPION KAL TWV amapaitnTwv 2€Ba00G OTN SLAPOPETIKOTNTA KAl TNV TOAUTTOALTIOUIKOTN T
TeXVOAOyLWV 2€Baodg ato puatko neptBailov

lMpooapoyn Oc VEEG KATAOTAOELG Emidelén kolvwvikng, emayyeApaTiknc kat ndkng umeuBuvotntog
AfYn aropacewv Kot evatodnoiag oe Yéuata @uAou

Autovoun epyaoia A0KNON KPLTIKIG KOl UTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn tne eEAeUTePnS, SNIULOUPYIKIG KA ETTAYWYLKIG OKEYNG
Epyaocia oe 5iedveg meptBaiiov

Epyacia oe Slemiotnuoviko neptBaiiov AMeg...

Mapaywyr VEWV EPEUVNTIKWV LOEWV

o [lpoaywyn eAeUBepng, SNULOUPYLKNG KaL EMAYWYLKN G OKEPNC.

e Avalntnon, avaAuon Kal cuvBeon 6£60UEVWY, TEXVIKWY Kol TTANPodopLwy, LE TN
XPNOoN KAl TWV amopaitnTwy TEXVLKWV/TEXVOAOYLWV.

e [lpocOplOYr OE VEEG KATAOTAOELG.

e AvAAuon TwV QTALTACEWV yLa TNV eniluon evog mpoBANRUATOC.

e |KavoTnTa adalPETIKAG MPOCEYYLoNG KaBwWE Kal povtedomoinong mpoBAnUATwy.

e Juvduaotikn aflomoinon nebodwy yla tn oUVOEC KUKAWUATWY UE BEATLWUEVEG
EMISO0ELG.

e Autdvoun gpyaoia.

e Opadwkn gpyaoia.

NEPIEXOMENO MAGHMATO2

Oewpia MOS tpaviiotop. H CMOS texvoloyia KATAOKEUNG OAOKANPWHEVWY KUKAWUATWV.
Erokénnon katookeung CMOS kukAwpatwyv. H CMOS cuvbuaoTtikry Aoyik oxediaong,
oUvOeteg TUAEC kKot CMOS AoyLKEC OLlKOYEVELEG (oTatikr, Suvapikr, Domino, CVSL, tpaviictop
SLéAeuonc). AKoAoUBLOKA KUKAWUATO. XOPAKTNPLOUOG KUKAWUATWY KL EKTipnon anodoong.
NOYIKOG dOPTOG. ALOLCUVEEDELG, XPOVLOUOL, KaTavaAwan LoxVog. TEXVIKEC Slavoung poloyLlou
kot tpododooiag. Ixedlaon umoouotNUATwY (0BPOLOTEC, HETPNTEG, TIOAAATTAOGCLOOTEG,
UVAUEC, K.T.A.). TomoBétnon kot Staclvdeon. Xwpotafikn Siataln. Mpoypappati{OpeVES
povadeg - FPGA. Opydvwon pvnuwyv. ApxEg eAéyxou opBnc Aettoupyiog VLS| KUKAWUATWV.

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIOANOTHZH

TPOMOZ MAPAAOZH: | Mpoowro pe mpoowro: ERSopadiaieg Stahéelg otnv
Mpdowrno ue mpoowrno, E§ amootdoews
eknaidevon KA.

taén, Epyaotnplakn kabodnynon, Epyaocieg

XPHZHTEXNOAOFION | o Xprion  Slwadavelwdv o UMOAOYLOTA Kol
MAHPODOPIAZ KAI ENIKOINQNIQN SladpaoTikoU Ttivaka oTig SLaAEEELG.

Xprion T.[1.E. otn Atbaokadia, otnv , , , ,

Epyaotnplakr Exnaisevon, oty Enowwvia | ®  XPNON OTO £pyactnplo epyaleiwv oxedlaong kat

e Toug poutnTeg T(POCOUOLWONG KUKAWUATWY OE UTIOAOYLOTH).

e Xpnon oOTo epyoaotnplo  €€APTNUATWY KOl
KUKAWHOTIKWYV oTolxelwv yla tnv Uulomoinon
KUKAWHATWY KoBwg Kol opyavwv (YeEVVNTPLEG

onuarog, TpododoTika TIOAUETPAQ,
naApoypddoug)  yw TN METpNOn  TWV
XOPAKTNPLOTLKWY TOUG.

e Jyuvtnpnon oeAidag Tou pabrnuatog oTo ecourse.
AvoKolWWwOoeLlg, eyypadEg kal mapoxn SLOakTkou




UALKOU (Sladaveleg, epyactnplokd Bonbiuarta Kot
SLOOKTIKEG ONUELWOELG).
e Juvtnpnon LotooeAidag HadnpaToG. AVAKOWWOELS

Kot Topoxy O&udaktikou UAkoU  (Stadaveleg,
gpyaotnplakd  PBonbrApato  kal  SLOOKTLKEG
ONUELWOELG).

e Atlomoinon tou nAektpovikoU taxudpopeiou yia tn
BeAtiwon tng emikowvwviag e toug poLtnTec.

OPTANQZH AIAAZKAAIAZ

Meptypagpovtat avaAutikd o TPOmoG Kot
uédodot dtbaockaliag.
AaAéetg, Seutvapla, Epyaotnpiakrn Acknon,
Aoknon  lebiou, MeAétn & avdAuon
BiBAloypapiag, @povriatriplo, Mpaktikn
(TortoO€tnon), KAwwkn Acknan, KaAAitexviko
Epyaotiiplo, Aabpaotikn Sbaokalia,
EKTTaOEUTIKEG ETILOKEWYELS, EKTOvNan UEAETNG
(project), Zuyypari epyaciac / epyaoiwy,
KaAAwteyvikn énutoupyia, KA.

Avaypd@ovtal oL WPEG UEAETNG TOU QOoLTNTH yLat
kale padnaoiakn Spactnpiotnta kadws kat ot
WPEG Un kaBobnyoUUEVNG UEAETNG CUUPWVA UE
TG ap)€G Tou ECTS

, Dopro¢ Epyaciag

Apaotnplotnta ooy
Aldaokalia 13*3 =39 wpseg
Epyaotrpla 11*2 = 22 wpseg
Epyaoieg 8 wpeg
Mehétn & Avaluon 56 wpeg
BiBAoypadiag
2uvoldo Madnuatog 125 wpeg

AZIOAOTHZIH ®OITHTQN
Meptypapn tng dtabikaaiog aktoAoynong

MNwaooa A&oAdynong, Médobot aéloAdynong,
ALQUOPQWTIKN 1) SUUTEPAOUATIKY, AoKiuaoia
MoAdamAric  EmtAoyrig, Epwrtrioelg Sovroung
Anavtnong, Epwrtrioeic Avamtuéng Aokiuiwvy,
Ermtiduon  lpoBAnuatwv, [panti Epyaocia,
Ex9eon / Avagopd, [Mpogopikn E&Etaon,
Anuoota Mapouciaon, Epyactnpiakn Epyacia,
KAwvikry  E&€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avaépovtatl pnta mpoobLOPLOUEVA KPLTHPL
aloAdynong kat eav kat mou eivat npooBaoiua
QIO TOUG (POLTNTEG.

FAQZZA AZIONOMHZHE: EAAnVIKA

MEG®OAOZ AZIONOTHZHZ:

() TeAwn ypamtn efftaon mou mep\apBavel Thv
enilvon mPoPANUATWY KoL aoKNOEwWvV. Ta ypamtd
aélohoyouvtal Bacn Tng opBOTNTAC KAL TNG TANPOTNTAG
Twv anavtnoswv (80%).

(W) EpyaotnploKEC QOKNOELC HE OVTIKELHEVO TN
oxedlaon Kal mpooopoiwon KUKAWUATwWY. Ot dpoltnTég
alohoyolvtal os KABe egpyaotnplakn acknon Kabwg
Kat pe tnv efétoon oxedlaotikol project oTo
epyaotrplo (20%).

(w) Epyaoieg emiAuong aoKNOEWV KATA T SLAPKELX TOU
e€aunvou, ol omoieg aflohoyouvtal Baon NG
0pBOTNTAG KAl TNG TANPOTNTAG TWV amavtroewv (bonus
pEXPL 10% emi tou Babuou oe mepilmTwon emtuxouq
afloAoynong ota L & ).

H akpBng Stadikacio aloAdynaong meplypddetal otnv
LotoBeoia Tou pabriuarog.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvouevn BiBAloypapia :

BiBAio [9779]: Zxebiaon OAokAnpwpévwy KukAwudtwv CMOS VLSI, Weste Neil, Harris David,
Anuntplog Touvtpng, K. Mekpeotln, A. MANAZQTHPIOY & 2IA ILK.E., 2011.

BiBAio [18548832]: ANAAYIH KAI IXEAIATH WHOIAKQON OAOKAHPOMENQN KYKAQMATON
CMOS, Sung-Mo Kang and Yusuf Leblebici, Ekd.: TQl0Aa, 2007.

BiBAio [13944]: WHOIAKA OAOKAHPQOMENA KYKAQMATA, Jan M. Rabaey, A. Chandrakasan,

B. Nikolic, EkS.: KAeldapiBuocg, 2006.

-ZUvaQpn 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 Il

NEPITPAMMA MAOGHMATOZ
FENIKA

2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MTAHPO®OPIKHZ

EMINEAO 2MOYAQN | NMPONTYXIAKO
KQAIKOZ MAOGHMATOZ | MYE020 | EEAMHNO 2MOYAQN >5

TITAOZ MAGHMATOZ | Metadpoaotég Il

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ MEPIMTWON TTOU 0L TILOTWTLKEG UOVABOEC ATTOVELOVTAL O SLOKPLTH EBAOMAAIAIES
uépn tou padnuatog m.y. AlaAésLg, Epyaotnplakéc AoKNoeis K.AT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVABOEG QITOVEOVTAL EVIALN YLA TO CUVOAO TOU UaTNUaTOG MONAAEZ
avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUVoAo Twv BIAAZKANIAZ
TILOTWTIKWY ovadwV

Awalé€elg / Epyaotnplakég Aoknoelg / Opovtiotrpla 3/2/0 5

MpooYéate oelpeg av xpetaotel. H opyavwon Stdaokadiag kat ot

SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | Eppabuvong

yevikoU urmoBadpou,

£L81koU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Seélotitwv

NMPOAMAITOYMENA MAGHMATA: | OXI
TAQ2ZA AIAAZKAANIAZ kow | EAAHNIKH
EZETAZEQN:
TO MAGHMA NPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://ecourse.uoi.gr/enrol/index.php?id=1636
MAGHMATOS (URL)

MAOHZIAKA ANNOTEAEZMATA

Ma6nolakd AntoteAéopata
Meptypapovral ta UadnoLaKd AITOTEAETUAT TOU UATNUATOG OL CUYKEKPULEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAAnAou emutéSou mou Ya aOKTHOOUV 0L POLTNTEG UETA TNV EMLTUXN OAOKANPWan TOU UodNUATOG.
SuuBouleuteite to MNapaptnua A
o [leptypaepr tou Emunédou twv Madnatakwv AloteAeoudtwy yLo Kade éva KUKAo omoudwv ouupwva ue to liaioto
Mpoaodvtwv tou Eupwmnaikou Xwpou Avwrtatng Eknaideuang
o [leptypapikoi Aeikteg Emumédwv 6, 7 & 8 tou Eupwrniaikou MAatciou lMpoaoviwy Awd Biou Madnong kat to Mapaptnuo B
o [lepiAnmtikog O6nyog ouyypaprc Madnoltakwv AnoteAsouatwy

JTOX0G TOU HaBAUATOG Elval VO CUUITANPWOEL TLG YVWOELG TIOU ATOKTOUV oL GOLTNTEG OTNV
Bewpia TNg avantuéng Twv HETAdPACTWY MAPOUCLALOVTAG TIEPLOCOTEPO MPOXWPNUEVA
Kal e€elblkeupéva Bépata. Ol poltnTeg mapadidouv pLa analtnTikn epyacia n omoia Toug
ETUTPETEL VO OTTOKTAOOUV MEPLOCOTEPO OAOKANPWHEVES YVWOELS KL SEELOTNTEG OTNV
avamntuén petadpooTwy.
Erudiwén Tou pabnuartog eivat ot poltnTég HeTA To TEAOG Tou e€aprvou va sival og B€on
va:

e avTAapBavovtal mPoxwpenUEVEG EVVOLEG TNG Bewplag Twy peTadpaoTwy

e YpnoLluomoloouy epyaleia avantuéng YAwoowV MPOoYpOUHATIONOU YLl Va

vAomoL\couV pia YAwooo TpoypaUaTIoMOU



http://ecourse.uoi.gr/enrol/index.php?id=1636

e oxebLalouv, CUVTACCOUV TNV YPAUUATIKY KAl VOl UAOTIOLOUV £vayv PETAdpaoTH yLla
HLOL QVTIKELUEVOOTPOdT YAWCTA TIPOYPAUUATIOMOU

e va uAormoloUV OAUTIAOKEC SOUEG SESOUEVWV OTIWC ALOTEC, TIIVAKEG 1) eyypadEC

e edapuolouv BEATIOTOMOLNTIKOUG UETOOXNHOTIOUOUG OTOV KWSLKA, TOOO OF
emninedo YAwooog mpoypoppATIOHOU, 000 Kal o€ EMineSo eVOLAECOU Kal TEALKOU
KwdLka

o va epapuolouv HETOOXNUATIONOUC TapaAAnAomoinong KwdLKa, T0oo o€ eminedo
YAWOOOG MPOYPOUUATIONOU, 000 Kal o€ eminedo TeAKOU KWKo

e VO TTAPAYOUV TEAIKO KWELKA YLOL EUTTOPLKOUC EMEEEPYOOTEG

e guPabuvouv evkoAa MepLocOTEPO oTo Medio av To emBUUAooOLV

Fevikég IkavoTnTeg
NauBavovtag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETTIEL VO EXEL QUTOKTHOEL O TITUXLOUXOG (OMTWG QUTEG QVaypapovTaL 0TO
Mapaptnua AutAwuatog kot mapatidevial akoAovdwg) o€ moLa / TOLEG O AUTEG ATTOOKOTTEL TO PHATnUa;.

Avaintnon, avaduon kat cuvdeon Se5ougvwy Kat Sxeblaouos kat Slaxeiplan Epywv

TTANPOPOPLWVY, UE TN XPIiON KAl TwVY armepaitnTwy SeBaouog otn SLPOoPETIKOTNTA KAl OTNV OAUTOALTLOULKOTNTAL
TeXVOAOyLWV 2€Baodg ato puatko meptBailov

lMpooaplLoyr) OE VEEG KATAOTATELS Emti&elén KowwvikriG, EmayyeAUATIKAG KAt NBKIG uTtEUTUVOTNTAG
Anygn anopacewv kat evatodnoiag oe éuara @UAou

Autovoun epyaoia A0KNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ eEAeVBEPNS, SNULOUPYIKNIG KL ETTAYWYIKNG OKEYNGS
Epyaoia os 6tedveg meptBaAlov

Epyaoia oe Stemiotnuoviko neptBaAlov AMeg...

Mapdywyn VEwWV EPEUVNTIKWY LOEWV

e Avalntnon, avaAuon kot cuvBeon SESOUEVWV LE TN XPHON TWV OImapaiTNTWV
TEXVOAOYLWV

e [lpoaywyn tng eAelBepng, SNULOUPYLKAG KOL ETIAYWYIKAG OKEPNG

e  AMOKTNON SEELOTATWYV KAL EUTELPLWV OTNV KATOOKEU AOYLOULKOU

o Efowkelwon e tn xprion TEXVOAOYLWV avAAUCNG KAl QUTOUATNG TAPAYWYNG
KwS LKA

e EuBabuvon oTic e0wTEPLKEG AELTOUPYLEG EVOC UTIOAOYLOTLKOU CUCTHUOTOG
Avarmntuén alyoplBuLKnG okEYNC

e BeAtiwon wavotntog opadikn epyacia Kol cuVEPYACLOg 0TNV avamtuén Kwdika

e BeAtiwon tng kavotntag e¢eldikevong o Bépata oxedlaong kat avamtuéng
AoyLlopkou

NEPIEXOMENO MAGHMATO2

AEKTIKA _KOL OUVTOKTIKN) avOaAuon HE Tn Xpnon epyaAeiwv: ovAamTtuén AeKTIKWV Kol
OUVTAKTIKWY avaAuTtwy pe Bdon ta epyaleia lex, bison kat antlr, omwg kat pe BLRALoOAKeG
NG java

MNpoywpnuévo BEUaTo YPaUUATIKWY: ypaupatikee LL(1), ouvola First-Follow, mivakag
avixveuongc, YPOUHOTIKEG UE KATNYOPN AT

MNpoywpnuéva Bépato ulomoinong Souwv dedouévwy: mivakeg, ocuvdedepéveg Aloteg,
eYYPadEC.

Sxeblaon kal uAomoinon YAWOOWG OVTIKELUEVOOTPAPOUC TPOYPAUUATIONOU: KAAOCELG,
QVTIKE{PEVA, KAnpOVOULKOTNTO, TIOAUHOPDLOUAC, OTATIKA Kol SUVaLK cUvEeon

Mponyuéva Béuata BeAtiotonoinong KWSKa: BEATIOTOMOLNTIKOL LETACXNUOTLOWUOL O
emninedo yl\wooag mpoypauUatiopoU, evOLApeETou KwoLKa, TEAKOU KWK




Texvikég petdadpaong  yia  TopGAANAsg  pnyavég: avaiuon e€aptnong Sedopévwy,
HeTaoxnuatiopol, dwAlacpévol Bpoxot

OL £py0oTNPLAKEG OQOKNOEL TIEPIAAUBAVOUV TNV KOTOOKEUN E£VOC HETOPPAOTH HLKPAG
YAWOOOG aVTIKELUEVOOTPadOUC TPOYPAUUATIONOU N omola umootnpilel ouvOeteg SouEG
Sebopévwy. H avamrtuén tou petadpaotr yivetalr Baclopevol oe Kamowa omd TaA
TIEPLOCOTEPO  XPNOLUOTIOLOUMEVO  €pYOAElal  QUTOMATOTOLNUEVNG QVATITUENG KWK
petadpaoTwy.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOAOTHZH

TPOMOZ MAPAAOZHZ | AlaAEEeLg, HPOVTLOTHPLO, EPYAOTNPLOKEG AOKNOELG.
Mpoowro ue npoowmno, E§ amootdoews
eknaibevan K.AT.

XPHZH TEXNOAOTION | o  Xprion Sladavelwv Kot SLadpaoTikol mivako oTLg

NAHPO®OPIAZ KAI ENIKOINQNIQN StaAé€erc.
Xprion T.M1.E. otn Albaokadia, otnv
Epyaotnplaxr Exknaibevon, otnv Entkotvwvia
LE TOUG POLTNTES

OPTANQZH AIAAZKAAIAZ ) (Déproc Epyaat’ac
Meptypagovtat avaAuTikd o0 TPOTOG Kol APaUTIIPIOTnm Efa e
uédodot dtbaockaliag. ; un -
AlaAééet, Sepwvapla, Epyaotnplakry Acknon, Albookohia 13*3 = 39 wpeg
Aoknon  lebiou, MeAétn & avdAuon HPOVPQMIJ.QT. AGKI’]O‘I’] 20 (.'upsc
BiBAoypaepiag, @povriothplo, Mpaxtikn " "
(Torod¢tnon), Kiwikri Acknon, KoAATexviko MeAetn 46 wpeg

Epyaotiiplo, Awabpaotikn Sbaokalia,
EKTTaULOEUTIKEG ETILOKEYELS, EKTovnan UEAETNG
(project), Zuyypari epyaciac / epyaciwy,
KaAAwteyvikn énuioupyia, KA.

Avaypd@ovtal oL WPEG UEAETNG TOU QoLTNTH yLa
kd9s padnotakn Spactnplétnta Kadwe Kot oL Zuvolo Maer’] HaTOG 105 (pr(;
WPEG un kaBobnyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

AZIOAOTNHzZH OOITHTON | TAQIIA AZIOAOTHZHZ: EAANVIKA
Meptypapn tne Stadikaoiac aétoAoynong

Mwooa AfloAdynong, MéSobot akioAdynonc, MEGOAOZ AZIOANOIHZHZ:
AlaUopQWTIKA 1) SUUMEPAOUATIKN, Aokylaoio
MoAdartAni¢  Emidoyng, Epwtnoeig Zuvtoung
Anavtnong, Epwrtrioeic Avamtuéng Aokiuiwvy,
Ermtiduon  lpoBAnuatwv, [panti Epyaocia,
Ex9eon / Avagopd, [Mpopopikn E&Etaon, (LL) EpV(IGTI’]pLOLKF'.C (IO'KI"]O'F.LC.
Anuoota Mapouciaon, Epyactnpiakn Epyacia,
KAwvikry  E&€taon  Aadevoug,  KaAAwteyvikn
Epunveia, AAAn / AMec

(1) TeAwkn ypamtn €€taon

Avaépovtal pnta mpoobLoPLOUEVA KPLTHPL
aloAdynong kat eav kat mou eivat mpooBaoiua
Q70 TOUG (POLTNTEG.

ZYNIZTQMENH-BIBAIOTPADIA

-lMpotewouevn BiBAoypapia :

BiBAio [45346]: MetayAwTttlotég, Mamnaonupou NikOAaog .,2kopSalakng ELpavounA 2.
BiBAio [12713790]: MetayAwTtrtioteg, Alfred V. Aho, Monica S. Lam, Ravi Sethi, Jeffrey D.
Ullman

BiBAio [77108866]: IXEAIAYH KAl KATAIKEYH METATAQTTIZTQN, Keith D. Cooper, Linda
Torczon

-ZUVapn EMLOTNUOVIKA TTEPLOSIKA:

ACM Transactions on Programming Languages and Systems (TOPLAS)




MYE023. MNapaAAnAa Zuotrpata Kat MpoypapoTtiopnog

NEPITPAMMA MAOGHMATOZ

FENIKA
IXOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHS
EMINEAO ZMNOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ MYEO023 | EZEAMHNO ZMOYAQN 26
TITAOZ MAGHMATOZ | NapdA\nAa Zuotipata Kot MpoypapuUatioPog
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPITTTWON TTOU OL TILOTWTLKEG AOVAOEC ATTOVELLOVTAL O€ SLOKPLTA EBAOMAAIAIES
UEPN TOU padnuatog m.x. AlaAgéeLg, Epyaotnplakés AGKNOEeLS K.ATL. Av ol QPES NIZTQTIKEX
TILOTWTLKEG UOVASEG QITOVELOVTAL EVIIN YL TO CUVOAO TOU UaSNUATOG AIAASKAAIAS MONAAEZ2

avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUVoAo Twv
TULOTWTIKWY UoVASwV
Alohé€elc / Epyaotnplokég AOKAOELG 5 5
MpooYéate oelpéc av xpetaotel. H opyavwon dtdaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL AVAAUTLKA
oto (6).

TYNOX MAGHMATOZ | EpBabuvong

yevikoU unoBadpou,

eL6kov urtoBadpou, elbikeuong

VEVIKWVY YVWOEWY, avantuéng Seélotitwv

NMPOANAITOYMENA MAGHMATA: | -
FTAQZZA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:
TO MAGHMA NPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.cse.uoi.gr/course/parallel-systems-and-
MAG@HMATOZ (URL) | programming/?lang=el

MAGHZIAKA ANOTEAEZMATA

Ma6fnolakda AntoteAéopata
Meptypagovral ta LadnoLlakd ATOTEAECUATA TOU UATIUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KL LKAVOTNTEG
kataAAnAouv enutéSou mou Ya AOKTHOOUV 0L POLTNTEG UETH TNV EMLTUXH OAOKANPWON TOU UaINUATOG.
SupBouleurteite to Mapaptnua A
o [leptypapri Tou Emunédou twv Madnaotakwv AltoTeAsoudtwy ylo Kade Eva KUKAO omoubdwv ouupwva pe to MAaioto
Mpoodvtwy tou EupwrnaikoU Xwpou Avwtatng Ekraibevong
o [leptypapikoi Aeikteg EmuméSwv 6, 7 & 8 tou Eupwrniaikou MAatoiou lMpoaoviwy Awa Biou Madnong kot to Mapaptnua B
o [lepiAnmtikég O6nyos ouyypapric Madnolakwv AmoteAeoudTwy

xeboOv OAa T UTOAOYLOTIKA cuoTnuata sivol TAéov mapdAAnAa, €xovtag TOAAATTAOUC
EMEEEPYAOTEC I TIUPIVEC, OL OTIOLOL IMOPOUV VA EPYACTOUV TAUTOXPOVLOMEVA YL TNV ETUHAUGON
€VOG mpoPAnuatog. To paBnua autd amoteAel plo eloaywyn otnv opyavwon Kol Tn
Aeltoupylo TwWV MOPAMNAWY UTIOAOYLOTWY KOL OTI QPXLTEKTOVIKEC TOUC Koatnyopieg. O
HNXavikog Ba mpenel va yvwplilel ta npoPAnuata nmou spdavidovral kot TG AUCELS TTou
propet va dwoel, kabwg kat va {uyilel Ta TAEOVEKTLATA KOL TA LELOVEKTHLOTA TWV TEXVIKWY
TIoU eumA£kovtal. EmumAéov, S16A0KeTAL O TAPAAANAOC TIPOYPAUUATIOUOC TIOU QTOTEAEL
ONUEPO amapaiTtnNTo MPOooV. EKTOC amod TIg yeViKEG YWWOELG Tou SivovTal woTe va pmopel
KOVELC VO TIpOYpPaUUOTIOEL TTApAAANAQ, UTIAPXEL KaL TIPAKTIKY €€doknon pe SnuodAn Kot
EUPEWG SLOBEDIUA TIPOYPOULATLOTLKA LOVIEAQ TTOU XpNOLUoTIoloUvTaL SLeBvwg.



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

MeTa tnVv emituxn oAokAnpwon Tou padbrpatog, ot doltntég Ba eival og Bon:

Na peAeToUV Kal va KATavoouv TV opyavwon evog mapAdAAnAou umoAoyLoTr).

Na avaAUouV Ta TAEOVEKTHLOTA KOl TO LELOVEKTHMOTA O BEUATA APXLTEKTOVIKWY
ETULAOYWV.

Na ouvBEtouv TNV opyavwon evog TapdAAnAou cuotApotog BAcel OTOXWV N
nipoSlaypadwv.

Na katavooUv Ta TpoPANRUATO TNG LepapXlog TNG KUVAMNG, OMWG N CUVOXH TwV
KPUPWV LVNHUWV I N CUVETTELA TNG UVAUNG.

Na katoavooUv Kol va avaAlouv TNV ToToAoyia Kol TG TEXVIKEG UETAYWYNG Kol
Sladpopnong oe diktua SlacVVEeoNG EMEEEPYAOTWV.

No cuvBétouv mapdAANAO AOYLOULKO.

Na mpoypappati{ouv Pe To HOVIEAO KOLVOXPNOTOU XWPou SleuBUvoewy, KAvovTag
xpnon viudtwy kot OpenMP.

Na rpoypappatilouv pe To povtélo petaBifaong unvupdtwy, Kavovtag xprnon Tou
MPI.

Na rpoypappatifouv yla enitayuvtég GPU, kavovtoag xprion OpenMP, CUDA.

Na avaAUouv TG e O0EeLg eVOG TAPAAANAOU CUCTUOTOG.

Fevikég IkavotnTeg
NauBavovtag uroyn TG YEVIKES LKAVOTNTEG TTOU TIPETTIEL VOL EXEL QUTTOKTIOEL O TTTUXLOUXOG (OTTWG QUTEG aValypapovTalL 0T
MNapdptnua AutAwuatoc kot napatidevral akoAoUvdwe) o€ moLa / TOLEC IO AUTEC ATTOOKOTTEL TO UAdnua;.

Avadlitnon, avaduon kat cOveon Sebopgvwy kat Sxedlaouos kat Staxeipton Epywv
TANPOPOPLWVY, UE TN XPIioN KAl TwY amepaitnTwy SeBaouog ot SLPOoPETIKOTNTA KAl OTNV TOAUTTOALTLOULKOTNTA
TexvoloyLtwv SeBaoudg ato pualko eptBailov
lMpooaployr) OE VEEG KATAOTATELS Emti&elén KoWwvIKrG, EmayyeEAUATIKG KAt NOKIG UTTEVTUVOTNTAG
AfYn aropdaoswv Kat evatodnoiag oe Yeuata @uAou
Autovoun epyaoia A0KNGON KPLTIKIG KOl UTOKPLTIKIG
Ouadikn epyacia Mpoaywyn t¢ eEAeVBePNS, SNULOUPYIKIG KL ETTAYWYIKNG OKEYNS
Epyacia oe 5tedveg meptBaiiov
Epyaoia og Slemiotnuoviko neptBaAlov AMeg...
Mapdywyn VEWV EPEUVNTIKWY LOEWV
e Autovoun gpyacia
e [lpoaywyn eAeUBepNCg, SNULOUPYLKAG KAL ETAYWYLKNG OKEYNC
e Avalntnon, avaAuon kal cuvBeon 6e60UEVWY, TEXVIKWY Kol TTANPodopLwy, LE TN
XPNOoN KAl TWV amapaiTtnTwy TEXVIKWV
e yeSlLaopog Kot Sltaxeiplon pywv
e [lpocOplOYN OE VEEG KATAOTAOCELG

NEPIEXOMENO MAGHMATO2

Baotkeg apxEg mapoAAnAopoU.

OpyGvwaon Kowoxpnotng UvAuUnc.

Ta mpoPAfuata tng ouvoxng (coherency) kpudAC UVAUNG KAl TNG OCUVETELAG
(consistency) pvAunc.

OpyGvwon KOTAVEUNUEVNG LVAKNG.

Aiktuo dlaclvdeonc, Tomoloyieg, Stadpounacn, Letaywyr vPnAwy eTudOoewv.




e  Koatavepnpévn Ko LVAUN Kot avopolopopdn ipooméhacn pvApng (NUMA).
e [loAumUpnVeG OPXLTEKTOVIKEG.

e Opyavwoelg SIMD kat emtoyuvtwy GPUs.

®  ApxEC Kal YAWOooeG MOpAAANAOU TIPOYPOULATLOMOU.

e [lpoypappATIONOC O KOO xwpo Sleubuvoewv (vApata, OpenMP).

e [lpoypappaTIopog pe petaBifaocn pnvupdtwy (MPI).

e [poypappatiopog GPUs (OpenMP, CUDA).

e Avdluon erldO0ewV (EMLTAXUVOTN, ATIOSOTIKOTNTA, KOOTOG KOl KALLAKWOLLOTNTA).

AIAAKTIKEZ kot MAOHZIAKEZ MEO@OAOI - AZIOAOTHZH

TPOMOZ NAPAAOZHZ
Mpdowrno ue mpoowrno, EE amootdoewg
eknaibevan KA.

EBSopadiaieg SLoNEEELG oTnV TAEN

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Albaokadia, otnv
Epyaotnprlakr Exnaibevon, otnv Entkovwvia
LE TOUG POLTNTEG

e Xpnon nAektpovikwv Sladavelwy oTig SLaAEEEL.

e  Xprjon umoAoyloTwy oTLG Epyactnplakeg ACKNOELG

e Jyvtnpnon otooeAidag padrnuatog pe
OVOKOLWVWOELC Kl Ttapoxr] S16aKTkoU UALKOU
(6Ladaveleg Kol SLOAKTIKEG ONUELWOELG).

e Avdptnon BaBpoloylwy HECW TNG NAEKTPOVLKAG
mAatdopuag dtaxeiplong pabnudtwy tou M.l.

e Aflomoinon NAEKTPOVIKOU TaxuSpouEiou yia
ETUKOLVWVLA [LE TOUG dOLTNTEG.

OPTANQzH AIAAZKAAIAZ

Meplypdgovral avaAutikd o TPOmMoG Kal
uedobol Stbaokaliag.
AaAéetg, Seutvapla, Epyaoctnpiakn Acknon,
Aoknon  lebiou, MeAétn & avdAuon
BiBAoypaepiag, @povriotrplo, MpoaKTLkn
(TormoVY€tnan), KAwvikn Acknon, KoaAAitexviko
Epyaotiiplo, Aabpaotikn Sbaokalia,
EKTTOULOEUTIKEG ETILOKEWELS, EKTOvNan UEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAwteyvikn énutoupyia, K.A.

Avaypd@ovtal oL WPEG UEAETNG TOU QoLTNTH yLat
kade padnaolakrn dpactnpiotnta kadws kat ot
WPEG UN KdobNYoUEVNG UEAETNG CUUPWVA UE
TI§ apXEG Tou ECTS

, doprog Epyaciag
Apaotnplotnta Efaprivou
Aldaokalia 13*3 =39 wpeg
Epyaotrpla 13*2 =26 wpseg
‘Opec Melétng 60 wpeg
Z0voAo MaBnparog 125 wpeg

AZIOAOTHzZH OOITHTQN
Meptypapn tne Stadikaoiac aétoAoynong

MNwaooa AéoAoynong, MéBobdol a&loAdynaong,
Alauopewtikn 1 Suunepaouatikn, Aokyuaoio
MoAartAri¢  Emidoyng, Epwtnoelg Zuvtoung
Anavtnong, Epwrtrioeic Avarmtuéne Aokiuiwy,
Entiduon [lpoBAnuatwv, [panty Epyaoia,
Ex9eon / Avagopd, [pogopikn E&Etaon,
Anuoota MNapouciaon, Epyactnpiakn Epyacia,
KAk E&€taon Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AMec

Avaépovtal pnta mpoobLOPLOUEVA KPLTHPL
aloAdynong kat eav kat mou eivat mpooBaoiua
a6 TOUG POLTNTES.

FAQZZA AZIONOTHZHZ: EAANVLKA

MEGOAOZ AZIONOTHZHZ:

(i) AVo (2) n tPewg (3) epyacTnplakéG epyacieg mou
niepthapBavouv oxedioon kat avamtuén mopdAAnAwv
TPOYPOUUATWY. MetpoUv oe moocootd 20-30% otnv
el BaBOpoloyia.

(ii) Frpamtn Tehkn e€€taon. Metpd o€ mocootd 70-80%
otnv tehkn Baduoloyia.

H akpBrg Stadikacio afloAoynong neplypddetal otnv
LotoBeoia Tou pabriuarog.




ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewduevn BiBAoypapia :

B. Anpakomoulog, MapaAinia Svothuata kot Mpoypauuatiouog, TUveeopuog EAANVIKwY
Akadnuaikwyv BipAodnkwv, 2017

D. B. Kirk, W-m. W. Hwu, lMpoypauuatiouoc ualika mapalAniwv enefepyactwy,
EkS0oelg KAeldaplBpuocg, 2010

. NavtQiou, B. MauaAng, AAN. Toupapdg, Etoaywyn otov lapaAindo YmoAoyiouo,
EkS00elg NEwv Texvoloyuwy, 2013

3. Nanaddkng, K. Alopavtdpag, MpoypauuaTiouos Kot APYITEKTOVIK SUOTHUATWV
MapaAAnAng Eneéepyaoiog, Ekdooelg KAelbaplBuog, 2012

P. Pacheco, Etoaywyr atov napdaAAnlo npoypauuatiouo, Ekdooeig Kheldapibuocg, 2015

-JUvapn EMIOTNUOVIKA TTEPLOSIKAL:

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. MoAvpéoa

NEPITPAMMA MAOGHMATOZ

FENIKA
2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MTAHPO®OPIKHZ
EMINEAO 2MOYAQN | NMPONTYXIAKO
KQAIKOZ MAOGHMATOZ | MYE025 | EEAMHNO 2MOYAQN =6
TITAOZ MAGHMATOZ | MoAupéoa

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTLKEG UOVABOEC ATTOVELOVTAL O SLOKPLTH

EBAOMAAIAIEZ

uépn tou padnuatog m.y. AlaAésig, Epyaotnplakéc AoKNoeis K.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVABOEG QITOVEOVTAL EVIALN YLA TO CUVOAO TOU UaTnUATOG MONAAEZ
avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUVoAo Twv BIAAZKANIAZ
TILOTWTIKWY ovadwV
Awalé€elg / Epyaotnplakég Aoknoelg / Opovtiotrpla 3/2/0 5

MpooYéate oelpeg av xpelaotel. H opyavwon dtdaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA

OOITHTEZ ERASMUS

oto (6).
TYNOZ MAGHMATOZ | Eppabuvong

yevikoU urmoBadpou,

£L81koU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Seélotitwv
NMPOAMAITOYMENA MAGHMATA: | OXI

TAQZIA AIAAZKAAIAZ kow | EAAHNIKH

EZETAZEQN:

TO MAGHMA NPOZMEPETAI ZE | NAI

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

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

MAOHZIAKA ANNOTEAEZMATA

Ma6nolakd AntoteAéopata

SuuBouleuteite to MNapaptnua A

Meptypapovral Ta LadnoLaKd AITOTEAETUAT TOU UATNUATOG OL CUYKEKPULEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAAnAou enutédou mou Ya AOKTHOOUV 0L POLTNTEG UETH TNV EMLTUXH OAOKANPWON TOU UaINUATOG.

o [leptypaepr tou Emunédou twv Madnatakwv AloteAeoudtwy yLo Kade éva KUKAo omoudwv ouupwva ue to liaioto
Mpoaodvtwv tou Eupwmnaikou Xwpou Avwrtatng Eknaideuang

o [leptypapikoi Aeikteg Emumédwv 6, 7 & 8 tou Eupwrniaikou MAatciou lMpoaoviwy Awd Biou Madnong kat to Mapaptnuo B

o [lepiAnmtikog O6nyog ouyypaprc Madnoltakwv AnoteAsouatwy

fxou.

O o16)0¢ Tou pabnuartocg eival n eloaywyr] Tou GoLTNTr oTn CUMTiESN KAl LETAS00N
TIOAUUECLKWY CNUATWY, UE Eudaon otnv elkOva, To Blvteo Kal Tov Nxo.

AvapEVETOL 0TO TEAOG TOU LaBnpatog ot poltntég va eivat og Bon va:

e Katavoouv TIG BACLKEG APXEC CUUTILEGNC ONUATWV.

e Katavoouv Kal XpnoLUoToLoUV Ta TPEXOVTA TPOTUTIA OUUTTLECN G ELKOVAC, BIVTED Kal

* Nvwpilouv TI¢ PaoLKES TEXVIKEG error resilience kat error concealment.

e Katavoouv Ti¢ TEXVIKEG petadoong Bivieo péow SIKTUWV.



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

Fevikég Ikavotnteg
AauBavovtag urmtoYn TiG YEVIKES LKAVOTNTES TTOU TIPETIEL VA EXEL ATTOKTHOEL O TITUXLOUXOG (OTTWG QUTES AVaypaQOovVTaL OTO
Mapdptnua AutAwuartog kot mapatidevral akoAoUvdwg) o€ moLa / TOLEG A0 AUTEG ATTOOKOTTEL TO UAdnua;.

Avaintnon, avaduon kat cuvdeon SeSougvwy kat Sxeblaouog kat Staxeiplan Epywv

TIANPOWOPLWY, UE TN XPION KAL TWV amapaitnTwv 2€Ba00¢ OTN SLAPOPETIKOTNTA KAl TNV TTOAUTTOALTIOUKOTN T
Texvoloytwv 2eBaoudg ato pualko meptBailov

lMpooapoyn Oc VEEG KATAOTAOELG Entibeién kowvwvikrg, emayyeAuatiknc kat ndikrg umteuduvotntag
Angn anopaocswv kat evatodnoliog o Géuara @UAou

Autovoun epyaoia A0KNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn te eEAeUTePnG, SNIULOUPYIKIG KL ETTAYWYLKIG OKEYNG
Epyaocia oe 5tedveg meptBaiiov

Epyacia oe Siemiotnuoviko neptBaAiov AMeg...

Mapaywyr VEWV EPEUVNTIKWV LOEWV

e Avalntnon, availuon kot cuvBecon deSopévwy Kal TAnpodopLwY, LE TN XpHon
KOl TWV amopoitnTwy TEXVOAOYLWV

e [lpoaywyn tng eAelBepnc, SNULOUPYLKAC KAl EMOYWYIKAG OKEPNG

e Autovopun epyaocia

o Aflomoinon Sounpévng Habnuatikng okEPng otnv avAamtuén Kot TEKUnplwon
ETUXELPNUATWV

e Avamtuén aAyoplBULKNG oKEPNG

NEPIEXOMENO MAGHMATO2

Méoa emikowvwviog kat mnyn mAnpodopiog. MoAvpéoa: Wnodlomoinon kot cupmieon.
JupTtieon €lKOVOC KoL OXETIKA TTPOTUTIA. JUMTtieon BIVTEO KOl OXETIKA MPOTUTIO. JUUTTIIEDN
NXOU Kal OXETIKA TpoTuTia. Error resilience kat error concealment yia Bivteo. Metddoon
Bivteo péow SIKTUWV.

Epyaotnplakég aoknoelg (e xprion Matlab i Octave) cupmieong kot HeTAdooNng €KOVOC,
Bivteo kal nxou.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOANOIMHzZH

TPOMOZ MAPAAOZHZ | AlaA€€elg, dpovTiloThpLa, EPYOOTNPLAKEG OLOKNOELG.
Mpoowrto ue npoowrno, E§ amootdcews
eknaibevan KA.

XPHZH TEXNOAOTION | o  Xprion Stadavelwy Kat SladpaoTikol Tivoka oTLg

MAHPOMOPIAS KAI ENIKOINQNION SLOAEEELC
Xprion T.[1.E. otn Atbaokalia, otnv ’
Epyaotnpiaxr Exnaibevon, otnv Entkotvwvia
UE TOUG (POLTNTES

OPrANQzH AIAAZKAAIAZ s ®oprog Epyaciag
Meplypdovral  avaAutika o TPOmoG Kat APaUTnPlOT"ITa Efa SVOU
uédodot Stbaokaliag. Lo
Awadééetg, Seuwvapia, Epyaotnplakr Acknaon, Albookohia 13*3 =39 wpeg
Acknon  [ebiou, MeAétn & avaduon ME)\E'TI’] 86 (J'.)pEC
BiBAwoypagpiag, @povrtiotiplo,  lNpaktikn
(TortoO€tnon), KAwikny Acgknon, KaAAtexviko
Epyaotrjplo, Aabpaotikn Sbaokalia,
EKTTQUOEUTIKEG ETILOKEWELS, EKITOVNON UEAETNG
(project), Suyypa@n epyacias / epyaotwy,
KaAAiteyvikn dnutoupyia, K.AT.

Avaypd@ovtal oL WPEeG UEAETNG TOU QoLTNTH) yLat
kade padnotakn Spaoctnplotnta kKadwe Kat ot
WPEG Un kaBobnyoUUEVNG UEAETNG CUUPWVA UE
TI§ apxEG Tou ECTS

Z0voAo MaBnparog 125 wpeg

AZIOAOTHZH OOITHTON | TAQZZA AZIOAOMHZHZ: EAANVIKN




Meptypaprn tng Stabikaoiag aktoAoynong

MNwaooa AoAoynong, Médobot aéloAdynong, MEOOAOZ AZIOAOTHZHz:
ALlQUOPQWTIKN 1) SUUTEPAOUATIKY, AoKiuaoia
MoAAarnAric  Emidoyng, Epwtrioels  Suvrouns TeAr , , 70% ,
Anavtnong, Epwrtrioeic Avamtuéng Aokipiwv, (L) EALKN  ypartn EEET(IGI’] ( °) HE €EpwTnpata
Eniduon  MpoBAnudtwv, fpanti Epyacia, | OVATITUENG ETILXELPNMATWY ylo €MiAucon TPoBANUATWY
EKx?s’an / Avaqfopa, I7po<popu<r;’ Efsrac{r], KOl (IGKFI]OE(.OV.

Anuooia Mapouaoiaon, Epyaotnpiakn Epyacia,
KAwvikny  E&€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AMn / AMeg (1) Epyaotnplakég aokioeLs (30%).

Avagépovtal pnta mpoobLopLOUEVA KPLTHPL
aéloAdynong kat eav kat mou eivat mpooBaotua
QIO TOUG (POLTNTEG.

ZYNIZTQMENH-BIBAIOTPADIA

-lMpotewouevn BiBAoypapia :

BiBAio [12387]: NoAupéoa Oswpia kal Mpaén, Steinmetz Ralf

BiBAio [13914]: TEXNOAOTIA MOAYMEZQN KAI MOAYMEZIKEZ EMIKOINQNIEZ, TEQPTIOX B.
ZYAQMENOZ, TEQPIIOZ K. MOAYZO2

BiBAio [18549030]: Texvohoyia moAupéowv, AnuntpLadng 2tavpog N.,Mounodptong Avopeag
3., TpravtadpuAou Euayyehog .

BiBAio [13256967]: Zuotruata MoAupéowv: AAyopLBuot, Mpotumna kot EdappoyEg,
Havaldar P., Medioni G.

-ZUVap EMLOTNUOVIKA TTEPLOSIKA:

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




MYEO028. NMponyuévn Zxediaon AAyopiOuwv kot Aopwv AsSopévwv

NEPITPAMMA MAOGHMATOZ

FENIKA
IXOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHX
ENINEAO ZNOYAQN | NMPONTYXIAKO
KQAIKOZ MAGHMATOZ MYE028 | EZAMHNO ZMOYAQN >6
TITAOZ MAOHMATOZ | Mponyuévn Zxediaon AlyopiBuwv kat Aopwv AeSopgévwv
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTLKEG UOVABOEC ATTOVELOVTAL O SLOKPLTH EBAOMAAIAIES
uépn tou padnuatog m.y. AlaAésLg, Epyaotnplakéc AoKNoeis K.AT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVABOEG QITOVEOVTAL EVIALN YLA TO CUVOAO TOU UaTNUaTOG AIAASKAAIAS MONAAEZ

avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUVoAo Twv
TILOTWTIKWY ovadwV

Awalé€elg / Epyaotnplakég Aoknoelg / Opovtiotrpla 3/2/0 5

MpooYéate oelpeg av xpetaotel. H opyavwon Stdaokadiag kat ot

SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOzZ MAGHMATO2

yevikoU urmoBadpou,
£L81koU urtoBadpou, ebikevong
VEVIKWVY YVWOEWY, avantuéng Seélotitwv

NMPOAMAITOYMENA MAGHMATA: | OXI
TAQ2ZA AIAAZKAANIAZ kow | EAAHNIKH
EZETAZEQN:
TO MAGHMA NPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://ecourse.uoi.gr/course/view.php?id=1043
MAGHMATOS (URL)

MAOHZIAKA ANNOTEAEZMATA

Eppabuvong

Ma6nolakd AntoteAéopata
Meptypapovral ta UadnoLaKd AITOTEAETUAT TOU UATNUATOG OL CUYKEKPULEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAAnAou emutéSou mou Ya aOKTHOOUV 0L POLTNTEG UETA TNV EMLTUXN OAOKANPWan TOU UodNUATOG.
SuuBouleuteite to MNapaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwv AloteAeoudtwy yLo Kade éva KUKAo omoudwv ouupwva ue to lNiaioto
Mpoaodvtwv tou Eupwmnaikou Xwpou Avwrtatng Eknaideuang
o [leptypapikoi Aeikteg EmutéSwv 6, 7 & 8 tou Eupwrniaikou MAatciouv lMpoaovtwy Awd Biou Mdadnong kat to Mapaptnuo B
o [lepiAnmtikog O6nyog ouyypaprc Madnoltakwv AnoteAsouatwy

O okomocg Toug pabnuatog ival va mpoodEpel otoug poltnTteC: - EuBabuvon otig Baoikég
TEXVIKEC oxedlaong katl availuong alyopiBuwv kat Sopwv Sedopévwy. - E€olkelwon pe
TIPONYUEVEG TEXVIKEG oxeblaong kal avaAuong aAyopiBuwv kat Sopwv Sedopévwv. -
E€owelwon pe pabnuotikd epyodeia Omweg n mBavoTik ovAAucn, N AvIOTOOULOTIKN
QVAAUCN KOL N OVTOYWVLOTIKH avaAuaoh. - Katavonon onUavikwy oAyopldpwy Kal Sopwyv
6ebopévwy yla Bepedlwdn mpoPAnuata. - Efowkelwon pe B€pata  UTOAOYLOTLIKAC

TLOAUTTAOKOTNTAG, TIPOCEYYLOTLKWVY Aboswv Kol TIBVOTIKWY pHeEBOSwWV.

Ot dpottntég mou mapakoAouvBoUv eMITUXWE To LABnua Ba pmopouv va:
- Edappolouv mponyuUEVeg TeXVIKEG oxedlaong kal avaluong adyopiBuwy kat Sopwv
Sebopévwv.



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

- MovteAomololv dtadopa mpoBARuaTa PE KATAAANAO LABNUATIKO TPOTIO.

- Zuykpivouv TNV amodotikdTnTa Kot TNV KATOAANAOANTA SLopOPETIKWY AAYOPLOWY Kal
Sopwv dedopévwy yla TNy enitluch KamoLou poBARUATOC.

- Avayvwpilouv oe mola amno tig Backég KAAoeLg TToAuTtAokotnTag (1.x. P, NP) avikel éva
POBANUa.

Fevikég IkavoTtnTeg
NauBavovtag uroyn TG YEVIKES LKAVOTNTEG TTOU TIPETTEL VOL EXEL QUTOKTHOEL O TITUXLOUXOG (OMTWEG QUTEG ValypaQOVTaL OTO
Mapaptnua AutAwuatog kat napatidevrar akodoUSwe) oe mota / OLEG AT AUTEG ATTOOKOTTEL TO puadnua;.

Avaintnon, avaduon kat cuvdeon SeSougvwy kat Sxeblaouog kat Staxeiplan Epywv

TANPOPOPLWY, UE TN XPHON KoL TWV QapaiTnTWY 2eBaouog otn SLaPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOUIKOTNTAL
TeXVoAoyLwv 2€Baoog ato puatko neptBailov

Mpooaplioyn o€ VEEC KATAOTAOELG Entibeién kolvwvikrg, emayyeAuatiknc kot ntkng umeuduvotntag
Angin anopacewv kat evalodnoliog o Féuara @UAou

Autovoun epyaoia A0OKNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ eEAeVBEPNS, SNULOUPYIKIG KL ETTAYWYIKNG OKEYNS
Epyaoia os 6tedveg meptBaAlov

Epyaoia oe Stemiotnuoviko neptBaAlov AMeg...

Mapdywyn VEwWV EPEUVNTIKWY LOEWV

e [poaywyn Tng eAeVBePNC, SNULOUPYLKAG KOl EMAYWYLKAC OKEYNC

e Avalntnon, avaAuon kal cuvBeon edouévwy Kol mAnpodopLwy, Le T XprHon
KOLL TWV QmopaitnTwy TEXVOAOYLWV

e AlyoplBuLkn okéPn

e AdalpeTiki LKavotTnTa LovteAomolinong evog mpoBARUATOg

e Autovopn epyaocia

e Opadikn epyacia

e Epyaocio oe 61eBvég meptBaihov

NEPIEXOMENO MAGHMATO2

Ermdeypéva Bépata amd tig akolouBec neploxég: MpoPAnuarta BeAtiotonoinong os Siktua:
AMyopLBpuol (ehadputatec SLaSPOUEC, LEYIOTEG POEC, CUVEKTIKOTNTA, UEYLOTA TALPLACUATO,
POEG €NAXLOTOU KOOTOUC) Kol OXETIKEC Oopég Sedopévwv (owpol Fibonacci, Suvopikd
6évbpa). Tuxatomotnuévol alyoplBuol (ehadputatec Stadpouég, sAadputota cUVSETIKA
6évbpa, eAdxLoTEG amokomEg, tuxaiol mepinartol, alucideg Markov, kaBoAkny Slacmopd).
Aopég Sedopévwy (oupég potepatdTnTag, SOUES avalntnong) Kal PovtéAa pvAung (RAM,
€€WTEPLKA HvAUN). AplBuoBewpntikol aAyoplBuoL (KpUTITOCUCTHOTA, EAEYXOG TIPWTEUGCNCG).
Apeool aAyoplBuol (mpoomélaon Alotag, oeAidomoinon, eflooppomnon doptiov). NP-
Suoxepn MpoPANUATA KOL TIPOCEYYLOTIKOL OAyOpLOpOL (EUPETIKEG LEBOSOL, YPALLLKOG
TIPOYPOUUATIONOC KAl 0TpoyyuAomoinon).

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOANOIMHzZH

TPOMOZ MAPAAOZHE | AlaA€€elg, dpovTiloThpLA, EPYOOTNPLAKES OLOKNOELG.
Mpdowrno ue mpoowrno, E§ amootdoews
ekmaidevon KA.

XPHZH TEXNOAOTIQN | o  Xprion Stadavelwv kat Stadpaotikol mivaka oTiLg
NAHPO®OPIAS KAI ENIKOINQNIQN SlahéSerc.

Xprion T.[1.E. otn Albaokadia, otnv , , . .
Epyaotnpiakn Ekmaibevon, otnv Enikowvwvia * Avaptnon dibaktikol uAkoU (Stadaveleg,

L€ TOUC QOLTNTEG NAEKTPOVIKEG ONUELWOTELG KAL AOKNOELG) OTOV
LOTOTOTO TOU pabnuartoc.

e Emiong mapExovrtol cUVOECOL O LOTOTOTIOUG
ovtioTolYwVv pobnuatwy oe AANQ TTAVETLOTA ULA,




TiAnpodopleg yLa emmpooOEeTn OXETIKN
BBAoypadia, kabBwe kal AANO XpAGLUO UALKO.

OPTANQzH AIAAZKAAIAZ

Meptypagovtat avaAutTikd o0 TPOTOG Kot
uédodot dtbaockaliag.
Aladé€elg, Sepwvapla, Epyaotnpiakn Aoknaon,
Aoknon lebiou, MeAétn & avdAuon
BiBAloypapiag, @povriatriplo, Mpaktikn
(TortoO€tnon), KAwuwkny Acknan, KaAAtexviko
Epyaotiipto, Awadpaotikn Sbaokalia,
EKIaUSEUTIKEG ETILOKEWELS, EKITOVNOn UEAETNG
(project), Zuyypari epyaciac / epyaciwy,
KaAAwteyvikn énuioupyia, KA.

Avaypd@ovtal oL WPEG UEAETNG TOU QoLTNTH yLa
kale padnaoiakn dpactnpiotnta kadws kat ot
WPEG Un kaBobnyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, Dopro¢ Epyaciag

Apaotnplotnta ooy
Aldaokalia 13*3 =39 wpeg
Aoknoelg Mediou 15
Ekmovnon LeAETNg 30
(project)
AutoteAng MeA£tn 41
20volo Mabnpuatog 125 wpeg

AZIOAOTHZIH ®OITHTQN
Meptypapn tng dtabikaaiag aktoAoynong

MNwaooa A&oAdynong, Médobot a&loAdynong,
AlQUOPQWTIKA 1) SUUEPAOUATIKN, Aokyuaoio
MoAdamAric  Emtdoyrig, Epwtrioelg Z0vtoung
Anavtnong, Epwrtrioelc Avamtuéng Aokiuiwv,
Ermtiduon  [lpoBAnuatwv, [panty Epyaocia,
Ex9eon / Avagopd, [Mpogopikn E&Etaon,
Anuoota MNapouaciaon, Epyactnpiakn Epyacia,
KAwvikny  E&€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avaépovtal pnta mPoobLOPLOUEVA KPLTHPL
aéloAdynong kat eav kat mou ivat mpooBaotua
QIO TOUG (POLTNTEG.

FAQZ3A AZIOAOTHIHZ: EAANVIKN

MEG®OAOZ AZIONOTHZHZ:

() Tehkn ypomtn €€£€Ta0n UE EPWTAUATO QVATTUENG
ETUXEPNUATWY  ylo  emiluon  TPoPANUATWY Kol
O0.OKNOEWV.

(u) Exkmovnon peAétng (project)

Ta kpltipla oafloAoynong eival mpooBAcipa oToug
dottntég otn oeAida Tou pobnuotog.

ZYNIZTQMENH-BIBAIOTPADIA

-lpotewouevn BiBAoypapia :

BiBAio [13898]: IXEAIAIMOX AATOPIOMQN, JON KLEINBERG, EVA TARDOS
BiBAio [33134148]: Oswpia kat AAyopBuot Mpddwy, lwavvng MavwAomoulog, AOoToAog
MNamnadonouAog, Kwvotavtivog ToiyAag

-ZUVapn EMLOTNUOVIKA TTEPLOSLKA:




MYE029. Npooopoiwon kat MovteAonoinon YOAOYLOTIKWY ZUCTNHATWVY

NEPITPAMMA MAGHMATOZ
FENIKA
2XOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ
ENIMNEAO 2NOYAQN | MNMPOMNTYXIAKO
KQAIKOZ MAOHMATOZ MYE029 | EEAMHNO zZMOYAQN >=7
TITAOE MAGHMATOS I'Ipocou’o’twor] KoL Movtehomoinon YmoAoyLloTikwyv
2UO0TNUATWV
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTLKEG AIOVAOEC ATTOVELOVTAL O€ SLOKPLTA EBAOMAAIAIES
uépn tou padnuatog m.y. AlaAésig, Epyaotnplakéc AoKNoeis K.AT. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVASEG QITOVEOVTAL EVIIX YL TO CUVOAO TOU UaNUATOG MONAAEZ2
avaypayte tic eBdouadiaiec wpeg Stbaokaliog kot To dUVoAo Twv AIAAZKANIAZ
TULOTWTIKWY UOVASwWV
Aladégelc / Epyaotnplakég Aoknoelg / Opovtiotrpla 5 5
MpooYéate oelpéc av xpetaotel. H opyavwon dtdaokadiag kat ot
SLbaKTIkEG UEBOSOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL AVAAUTLKA
oto (6).

TYNOX MAGHMATOZ | EpBabuvong

yevikoU unoBadpou,

eL16kou urtoBadpou, elbikeuong

VEVIKWV YVWoewV, avantuéng deélothtwv

MNPOANAITOYMENA MAOHMATA: | -

TAQZIA AIAAZKAAIAZ kaw | EAAHNIKH
EZETAZEQN:

TO MAGHMA MNMPOZMEPETAI ZE | NAI
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://www.cse.uoi.gr/~gkappes/mye029.html
MAGHMATOS (URL)

MAGHZIAKA ANOTEAEZMATA

Ma6fnolakd AntoteAéopata
Meptypagovral ta LodnoLaKd ATOTEAECUATA TOU UATTUATOC OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
kataAArjdou emutéSou mou Y atoKTOOUV OL POLTNTES UETA TNV EMLTUXN 0AokApwaon Tou puadhiuatog.
SuuBouleurteite to Mapaptnua A
o [leptypaepr) tou Emumédou twv Madnatakwyv AToTEAEOUATWY yLor KATE Eva KUKAO omoudwv oUpupwva pe o MAaioto
Mpoadvtwv Tou Eupwmnaikou Xwpou Avwtatng Eknaideuong
o [leptypapikoi Aeikteg EmuméSwv 6, 7 & 8 tou Eupwrniaikou MAatoiou Mpoadviwy Awa Biou Madnong kat to Mapaptnuo B
o [lepiAnmtikdg O6nyos ouyypapric Madnolakwv AmoteAeoudTwy

To paBnua otoxevel va S16afel otoug GoLTNTEG va avarnTtUGooUV OVTEAQ UTTOAOYLOTLKWY
CUCTNUATWY HE AOYLOULIKO TIPOCOUOIWONG Kal avaAUTIKEC pueBodoug, va xpnoLuomololv
epyaAeia Kol HovTEAQ yLa va afloAoyoUv TNV andSoon TwV UTTOAOYLOTLKWY CUCTNUATWY, va
OTTOKTHOOUV TIPOKTLKA EUMELPLO e epyaAeia AoyLlopLkoU Tipooopoiwong Kat afloAoynong
anodoonc.

Me tnv enituxn oAokAfpwaon tng mapakoAolBnong Tou pabrnuatog, o GolTnTAC avVapEVETAL
v




e EfolkelwBOel pe ototTloTKA £pyoleia (KOTAVOUEG, YevwnTpleg Yeudotuyxaiwv aplBuwy,
Sdlaotipata epuniotoolvng, TEOT UTIOBECNG) TTOU AMALTOUVTAL YLA TOV KABopLopd TN EL0OS0oU
KalL TV eneepyaocia e€660U MEPAPATWY TIPOCOOLIWoNG Kat afloAoynong anddoongc.

e MdBeL va oxedldlel Kol va UAOTIOLEL AOYLOMLKO YLt TNV TIPOCOUOLWGON UTIOAOYLOTLKWY
OUCTNUATWY Kal ThV afloAdynon Tng anodoorg Touc.

e XpNoLUOTOLOUV aVvOAUTIKEG HeBOSoUC Kkal epyaleia LETPROEWY yla va avaAlouv Tnv
ardéd0o0n UTTOAOYLOTIKWY CUCTNHATWV.

Fevikég Ikavotnteg
AauBavovtag urtoYn TIG YEVIKES LKAVOTNTES TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TTTUXLOUXOG (OTTWG QUTES QVypPAQPOVTAL OTO
Mapdptnua AutAwuatog kot mapatidevral akoAovdwg) oe moLa / TOLEG O AUTEG ATTOOKOTTEL TO UAdnua;.

Avaintnon, avaduon kat cuvdeon SeSougvwy kat Sxeblaouog kat Staxeiplan Epywv

TIANPOWOPLWY, UE TN XPION KAl TWV amapaitnTtwv 2€Ba0o0G OTN SLAPOPETIKOTNTA KAl TNV TOAUTTOALTIOUKOTN T
TexvoloyLtwv eBaoudg ato puatlko eptBailov

Mpooapoyn Oc VEEG KATAOTAOELG Entibeién kowvwvikng, emayyeAuatiknc kat ndikng uteuduvotntag
AfYn aropdaoewv Kat evatodnoiac oe Yéuata @uAou

Autovoun epyaoia AOKNON KPLTIKIG KOlL LUTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn te eEAeUTepng, SNIULOUPYIKNG KAl ETTAYWYLKIG OKEYNG
Epyacia oe 51edveg meptBaiiov

Epyacia oe Siemiotnuoviko neptBaiiov AMeg...

Mapaywyn VEWV EPEUVNTIKWV LOEWV

NEPIEXOMENO MAGHMATOZ2

Baowa otolyeia mbavotitwy Kol oTatloTkAG. Elocaywyry otnv mpooopoiwon.
Emloyl katavopwv €0080u, YEVNTPLEG TUXQiwv aplBuwv Kal MeETABANTWv,
avaAluon kal oUykplon Oebopévwv  e€ddou. Nelpapatiky oxediaon Kot
BeAtiotomoinon. Metproslg kal melpapata, EpyoAeia pétpnong xpnong mopwv
ouoTNUATOG (eme€epyaotnc, YvAun, anobnkeuaon, 8ikTuo), ITOXOOTIKEG SLEPYAOIEC
(Bernouli, Poisson, Markov), Elcaywyn otn Bswpia avapovig. Baowkd cuotiuata
oupwv, Bewpnua tou Little, avowktd kot kAewotd OSiktua oupwv. AkplBeic kat
TIPOOEYYLOTIKEG LEBOSOL avaluong SIKTUWV oUpwv.

Epyaotiplo: Avamtuén AoyloulkoU TPOCOMOlwoNG Kot HETpnong amnodoong
UTTOAOYLOTIKOU CUOTAHATOG.

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMOZ MAPAAOZHE | AlaA€€elg, dpovTLoTHPLA, EPYOOTNPLAKES LOKNOELG.
Mpdowrno ue mpoowrno, EE amootdoews
ekmaidevon KA.

XPHZH TEXNOAOFIQN | o  Xprion Stadavelwv kat S1adpaoTikol TVaKo OTLG
NMAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv

Epyaotnplakn Exnaibevon, otnv Emikovwvia | ¢ Atatr']pr]or] Lotooeida uaer’] LOLTOC, OTNV OTIO la
LE TOUG (POLTNTEG

SlaAE€eLq.

OVOPTWVTOL OVAKOLVWOELG, AOKAOELG, ONUELWOELS,
AOOELG 0OKAOEWVY KOl GAAO XPHOLUO UALKO.

e Xpnon nAektpovikou taxudpopeiou yla
ETUKOLVWVLA [LE TOUG dOLTNTEG.




OPrANQzH AIAAZKANIAZ , ®oprog Epyaciag
Meptypagovtat avaAuTikd o0 TPOTOG Kot Apaotnplotnta Efa fVoU
ueédodot Stbaokaliag. (ol
Aladé€et, Sepwvapia, Epyaotnplakry Acknon, Alohé€eLg 13*3 =39 wpeg
Aoknon  lebiou, MeAétn & avdAuon Epvaotr']pto 13*2 = 26 (prQ
BiBAwoypagpiag, @povrtiotiplo,  [lpaktikn , .
(TortoO€tnon), KAwuwkny Acgknan, KaAAitexviko MS)\STI‘] 60 WPEQ
Epyaotiiplo, Aadpaotikn Sdbaokalia,

EKIaUSEUTIKEG ETILOKEWELS, EKITOVNOn UEAETNG

(project), Zuyypar epyaciac / epyaciwy,

KaAAwteyvikn dnutoupyia, K.AT.

Avaypd@ovtal oL WPeG UEAETNG TOU QoLTNTr ylat

kade padnotakn Spaoctnplotnta kKadwe Kat ot Sovoldo Ma:?ﬁ HOTOG 125 & PEC

WPEG Un kaBobnyoUUEVNG UEAETNG CUUPWVA UE
TI§ apxEG Tou ECTS

AZIOAOTHIH ®OITHTQN
NMeptypapn tne Stadikaoiac aétoAdynang
Mwooa A&oAdynang, MéBobot aloAdynang,
ALaUOPQWTIKN 1) SUUTEPAOUATIKY, Aokiuaoia
MoAdartAri¢  Emidoyng, Epwthoels Zuvtoung
Anavtnong, Epwrtrioelc Avamtuéng Aokiuiwv,
Ermtiduon  MpoBAnudtwv, [panty Epyaoia,
Exdeon / Avagopd, [pogopikn E&Etaon,
Anuoota MNapouaciaon, Epyactnpiakn Epyacia,
KAwikny  Eé¢€taon Aodevoug, KaAAutexvikn
Epunveia, AAn / AAec

Avapépovtal pntd mpoobLopLoUEVA KPLTHPLY
aéloAdynong kat eav kat mou ivat mpooBaaotua
Ao TOUG POLTNTES.

FAQZZIA AZIONOMHZHZ: EAAnVIKA

MEG®OAOZ A=ZIONOTHZHZ:

1. EpyaotnplaKEG TPOYPOUOTIOTIKEG AOKNOELS,

2. Tehwkn ypartn e€€taon.

H akpBng Stadikacio aflohoynong neplypadetal otnv
LotooeAida Tou pabrparoc.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewduevn BiBAoypapia :

e Stafylopatis, A., Siolas,

G. 2015. AvaAuon Emidoong YmoAoyloTtikwy

Juotnuatwv. 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.

-Zuvaepn EMLOTNIUOVIKA TTEPLOSLKA:

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




MYEO030. Mpoxwpnpéva Ofpata Texvoloyiog kat Edappoywv Bacewv Asdopévmv

NEPITPAMMA MAGHMATOZ
FENIKA
2XOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ
ENIMNEAO 2NOYAQN | MNMPOMNTYXIAKO
KQAIKOZ MAOHMATOZ MYEO030 | EEAMHNO zZMOYAQN | >=6
TITAOE MAGHMATOS I'Ipoxu)’pr]uéva @¢uata Texvoloyioag kat Edapuoywv Baoewv
Aebopévwy
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTLKEG AOVAOEC ATTOVELLOVTAL O€ SLOKPLTA EBAOMAAIAIES
uépn tou padnuatog m.y. AlaAésig, Epyaotnplakéc AoKNoeis K.AT. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVASEG QITOVEOVTAL EVIIX YL TO CUVOAO TOU UaNUATOG MONAAEZ2
avaypayte tic eBdouadiaiec wpeg Stbaokaliog kot To dUVoAo Twv AIAAZKANIAZ
TULOTWTIKWY UOVASwV
Aladégelc / Epyaotnplakég Aoknoelg / Opovtiotrpla 5 5
MpooYéate oelpéc av xpetaotel. H opyavwon dtdaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL AVAAUTLKA
oto (6).

TYNOX MAGHMATOZ | EpBabuvong

yevikoU unoBadpou,

eL16kou urtoBadpou, elbikeuong

VEVIKWV YVWoewV, avantuéng deélothtwv

MNPOANAITOYMENA MAOHMATA: | -

TAQZIA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://www.cs.uoi.gr/~pvassil/courses/db Il
MAGHMATOS (URL)

MAGHZIAKA ANOTEAEZMATA

Ma6fnolakda AntoteAéopata
Meptypagovral ta LadnoLlakd ATOTEAECUATA TOU UATIUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KL LKAVOTNTEG
kataAAridou emutédou mou Y atoKTOOUV OL POLTNTES UETA TNV EMLTUXN 0AoKkApwaon Tou puadhiuaTog.
SuuBouleurteite to Mapaptnua A
o [leptypapri Tou Emunédou twv Madnaotakwv ArtoteAeoudtwy yia kade Eva kUkAo omoudwv cuupwva ue to lMAaioto
Mpoadvtwv Tou Eupwmnaikou Xwpou Avwtatng Ekmaideuang
o [leptypapikoi Aeikteg EmuméSwv 6, 7 & 8 tou Eupwrniaikou MAatoiou lMpoaoviwy Awa Biou Madnong kat to Mapaptnuo B
o [lepiAnmtikég Onyos ouyypapric Madnolakwv AmoteAeoudtwy

O oKomo¢ tou pabnuartog eival SITTog: adevog n moapouciocn MPoXwPNUEVWY Bepdtwy
Saxeipong kat edappoywv Pacswv Sedopévwy Kal adeTEPOU N MPOKTIKA TELRNR Twv
doltnNTwy, HECW TPOYPAUUATIOTIKAG €pyaciog (project) pe TPaAyUOTIKA TPORARUOTA
oxeblaong, uhomoinong kat avantuéng ebapuoywv Bacewv dedopévwy. e otL adopd Tov
TIPWTO OTOXO, OL POLTNTEG EPYOVTAL O ETADN LLE TNV ECWTEPLKN OPYAVWON KAL OPXLTEKTOVIKN)
Aoylopikol evog fuotnuotog Aloxeiplong Baoswv Asbopévwy (ZABA). OL Tpelg BaCLKEC
eTUOLWEELG VO SLAXELPLOTH KATA TN pUBULON €VOC TETOLOU CUCTALOTOC Elval 0 augnuévog
TOUTOXPOVLOUOG, N 0pBr avavnyn amnod anotuyieg Kat n emidoon oTtnv anavinon EpwTHoEWV.
O ot6)x0¢ Tou padnuatog eivat va S16axBouv oL doltNTEG OAEC TG PAOLKEG TEXVIKEG UE TLG
omoleg éva ZABA €TUTUYXAVEL TIG TOPATIAVW ETILOLWEELG KABwWG Kal TIG Baoikég peBodoug pe



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

TLG OTIOLEC EKUETOAAEUOOOTE TIG TEXVIKEG QUTEG puBuLlovTag KATtdAANAa TO CUCTNUA POC. 2
OTL adopA TIG TIPOYPAULATIOTIKEG LKAVOTNTEG, O OTOXOG lval va ekteBoUV oL GoLTNTEG —UECW
LLOC T(POYPOUUATLOTIKAG gpyaciog- adevog otn oxedlaon kal adbetépou otnv ulomoinon
€vo¢ MAnpodoplakol cuotnpatog pe back-end mou otnpiletal os éva oxeolako TABAB kal
Stadpaotiko front-end.

Ol doLTNTEC, LETA TNV MLTUXN OAOKANpWON Tou padnuatog Ba eival e1¢ B£on va:

- PuBuioouv Tn ouyypaodr EpWTNCEWV UE OKOTIO TNV QMOSOTLKOTEPN EKTEAECK) TOUC
amnd éva ZABA

- ALaXELPLOTOUV TO eMineSO AMOPOVWONG KaL TNV avavndn amod anotuyieg os éva ZABA
WOTE VO EMLTUYXAVOUV akpifela Twv cuvaAlaywy Kol emiboon Tou cUCTNLATOG

- PuBuioouv tn oxediaon plog oxeolakng Baonc Sedopévwy, e okomo TNy aflomiotia
Twv debopévwy, TV eniboon oTtnV amMAvVINon TWV EPWTINCEWV KL TOV QUENUEVO
TOUTOXPOVIOUO

- Yhomotoouv £va oAokAnpwpévo mAnpodoplokd cvotnuo pe back-end Tou
otnpiletal os éva oxeolako YABAB kat Stadpaotiko front-end

Fevikég IkavoTtnTeg
NauBavovtag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VO EXEL QUTOKTHOEL O TITUXLOUXOG (OMTWG QUTEG aVaypapovTaL 0To
Mapaptnua AutAwpatog kot mapatidevral akoAovdwg) ae moLa / TOLEG O AUTEG ATTOOKOTTEL TO PUadnua;.

Avadlitnon, avadvon kat aOveon Sebouévwy kat SxedLaouos kat Staxeiptan Epywv

TANPOQPOPLWY, LUE TN XPHON KL TWV QIapaitnTwy SeBaoudg ot SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOULKOTN T
TexvoloyLtwv SeBaoudg ato pualko eptBailov

lMpooaplLoyr) OE VEEG KATAOTATELS EmtiSetén kowwvikrig, eEmayyeAUaTIkrG kat ndkr¢ utevduvotnTag
Angn anopacewv kat evatodnoliag oe éuara @UAou

Autovoun epyaoia A0KNGON KPLTIKIG KOlL UTOKPLTIKIG

Ouadikn epyacia Mpoaywyn th¢ eEAeVBePNS, SNULOUPYIKNIG KL ETTAYWYIKNG OKEYNS
Epyacia oe Stedveg meptBaiiov

Epyaoia og Slemiotnuoviko neptBaAlov AMeg...

Mapdywyn VEWV EPEUVNTIKWY LOEWV

o [lpoaywyn eAeUBepnGg, SNULOUPYLKAG KAL ETTAYWYLKAG OKEYNC

e Avalntnon, avaAuon kal ocuvBeon SeSOUEVWY, TEXVLKWYV Kal TTANPOoPOopLWY, LIE TN
XPNON KAl TWV amapaitnTwy TEXVIKWVY

e Opadikn epyaoia

e Avamtuén alyoplBuLKig okePng

e |kavotnta adaipeong otn povieAomnoinon npofAnudtwy

e JyeblLaopog kat uAomoinon MAnpodopLOKWY CUCTNUATWY

NEPIEXOMENO MAGHMATO2

APXLTEKTOVIKN TNG €0WTEPLIKAG SOUNG €VOG TuoThpatog Alaxeiplong Baoewv Aedopévwv.
Atepyaoieg, Sopég amobrkevong, Lnxaviopoc Aettoupyiog SABA.

Eneéepyacio epwtioswv. To yevikd mAaiclo tng emefepyacioc epwtnoswv. AlyeBpikotl
TeEAEOTEG KOl aAyOpLOUoL eKTENEDH G TOUG (emloyn, ouvdeon, cuvabpolon).

BeAtlotomoinon epwtnoswv. O xwpoc PBeAtotonmoinong koL oL TapAUeTpoi Tou.
Aplotepofabr) §évtpa. AUVOULIKOG TIPOYPAMOTIOMOG YLa TN BEATIOTOMOLNGN EPWTHOEWV.
JuvaAlayEg Kal €Aeyxog TauToXpoviopol ot Baocelg dedopévwy. Opba kat AavBaopéva
XPOVOTIPOYPAMATA. elplomolnootnTa. Serializability graphs. KAewdapiég. AAyoplBuog 2
Phase Locking. SQL Isolation levels.




QUTOTUXLEG.

Emaveyypadr epwtroswv.

arnoBnkeg SeSopévwv.

Avavnyn amd amotuyiec. Log files. Write-ahead Logging. AAyoplBuotl avavnyng amo
Quoikny oxedlaon kat puBuon Bacswv bedouévwy. Eupetnpla. Katdtunon oxEocwv.
Aodalela kat Staxeiplon xpnotwv oe Baoelg SedopEvwy.

AmoBnkeg 6ebopévwy. Meviko TAaiolo oAokARpwong Kol opydvwaong Tng mAnpodopiag oe

arnoBnkeg dedopévwy. OLAP. ETL. Star & Snowflake schemata. Ene€epyacia epwtioswv os

YAomoinon supey€Boug MPOYPAUATIOTIKAG doknong (project) mou adopd tnv avamtuén
TAnpodoplakol CUCTAKOTOC TAVW Ao Bdcon dedouévwy.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOANOTHZH

TPOMOZ NAPAAOZHZ
Mpdowrno ue mpoowrno, EE amootdoewg
eknaidevon KA.

EBSopadiaieg SLoNEEELG oTNV TAEN

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M1.E. otn Alsaokadia, otnv
Epyaotnplakr Exnaibevon, otnv Entkovwvia
LE TOUG POLTNTEG

e Xpnon dtadavelwv kat Stadpaotikol mivaKa OTLG
SlalE€elg.

e Jyvtnpnon wrtobeoiag padnuatog Ue
EBSopadiaio HuepoAdylo, AVOKOLWVWOELG KOl
mtapoxn d8aktikoU UAKOU (Stadaveleg Kat
OL8OKTIKEG ONUELWOELG).

e Avdptnon BaBuoloylwv otnv Lotobecia Tou
pobnuartog.

e Atlomoinon nAektpovikoU taxudpopeiou Kat
MECWV KOWWVIKAG SIKTUWONG ylot TANPECTEPN
ETUKOLVWVLA [LE TOUG dOLTNTEG.

OPIFANQzH AIAAZKAAIAZ

Meplypdovral  avaAutikd o TPOmMoG Kal
uédobol Stbaockaliag.
AaAéetg, Seutvapla, Epyactnpiakn Acknon,
Acgknon  [ebiou, MeAétn & avdduon
BiBAoypacpiag, @povrtiotiplo,  [lNpaktikn
(Tormo9€tnan), KAk Acknon, KoaAAitexviko
Epyaotrjpto, Aabpaotikn Sbaokalia,
EKTTQUSEVUTIKEG ETILOKEWELG, EKIOVNOn UEAETNG
(project), Zuyyparn epyacias / epyaciwy,
KaAAwteyvikn dnuioupyia, KA.

Avaypd@ovtal oL WPEG UEAETNG TOU QoLTNTH yLa
kade padnaolakn dpaoctnpiotnta kadws kat ot
WPEG Un kaBobnyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, Doprog Epyaciag
A 2
paotnplotnTa T
Albookahia 13*3 =39 wpeg
Opovrtiotnplo 13*2 = 26 wpseg
Qpeg MeAétng 13*5 = 60 wpeg
ZUvoldo Madnuatog 125 wpeg

AZIONOrHZIH OOITHTQN
Meptypapn tne Stadikaoiac aétoAdynanc

MNwaooa AoAoynong, Médobot aéloAoynong,
Alauopewtikn 1 Suunepaouatikn, Aokyuaoio
MoAdartAni¢  EmtAoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioeis Avamtuéng Aokipiwv,
Entiduon [lpoBAnuatwv, [panty Epyaoia,
Exdeon / Avaopd, [pogopikn E&taon,
Anuoota Mapouoiaon, Epyactnpiakn Epyacia,
KAwvikny  E&€taon Aodevoug,  KaAAwreyvikn
Epunveia, AAAn / AAMeg

FAQZZA AZIONOTHZHZ: EAANVLKA

MEGOAOZ AZIONOTHZHZ:

() Tehwkn ypamtn e€fétoon pe epwthpata emniluong
T(POBANUATWY KAl ACKNCEWV.

(W) OuL doutntég  kaloUvtal va  EKTTOVAOOULV
TIPOYPAUUATLOTIKY AOKNON UEYOAOU OYKOU LE OTOXO




TNV KOTOOKEUN €VOG OAOKANPWHEVOU TIANpodopLakol

Avapépovtat T TPOCSLOPLOUEVA KPLTHPLA ,
Pép pred mpooSlopiopévar kprpia | g e

aéloAdynong kat eav kat ou eivat mpooBaoiua
QIO TOUG (OLTNTEC. (w) 3 oepéc aokfoswy mou mapadiovral and Toug
doltntég kot Babuoloyouvtal wg mMPog TNV 0pBotnTa
KOl TANPOTNTA TOUG.

H akpBng Stadikacio afloAdynaong meplypadetal otnv
LotoBeoia Tou pabnuarog. H BaBuoAdynon yivetatl pe
Bapog 50% yia to yparmnto, 20% oelpeg acknoswv, 30%
yla tnv gpyacia kat bonus 10% ywa tnv KOAUTEPN
epyaoia.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvduevn BiBAloypagpia :

BiBAio [133031084]: >uotnuata OSloxeipiong Pdoswv  Sedopévwy, Tuyypadeic:
Ramakrishnan Raghu, Gehrke Johannes, Exkboon: 3n BeAtwpévn Exdoon, ISBN:
9786182210987, AtaBétnc (Ekd0TNG): EKAOZEIZ A. TZIOAA & YIOI A.E.

BiBAio [50662846]: OcucAlwdelg apxeEG ocuoTNUATWY PBdocewv SeSopévwy, Juyypoadelc:
Elmasri Ramez,Navathe Shamkant B., Ex6oon: 7n Ekdoon AvaBewpnuévn/2016, ISBN: 978-
960-531-343-2, AtaBétnc (Ek56TNnC): AIAYAOS A.E. EKAOZEIZ BIBAIQN

BiBAio [102070677]: Zuothpata Baoswv AsSopévwy, Zuyypadeic: Abraham Silberschatz,

Henry F. Korth, S. Sudarshan, Ex6oon: 7n €k6./2021, ISBN: 978-960-512-743-5, AtaB£tng
(Ex84TNC): X. FKIOYPAA & SIA EE

-Zuvaepn EMLOTNIUOVIKA TIEPLOSLKAL:

e Information Systems, Elsevier

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

e ACM Transactions on Database Systems




MYEO031. Popumnotikn

FENIKA

NEPITPAMMA MAOHMATOZ2

2XOAH | MOAYTEXNIKH

TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ

ENINEAO ZMOYAQN | NMPOMTYXIAKO

KQAIKOZ MAOHMATOZ MYEO31 | EEAMHNO 2MOYAQN >=6

TITAOZ MAGHMATOZ | Poumotikn

O€ MEPIMTWON TTOU 0L TILOTWTLKEG AIOVABOEC ATTOVELOVTAL O SLOKPLTA UEPN EBAOMAAIAIES

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

Tou padnuarog m.y. AtaAésic, Epyaotnplakéc AoKNoels k.Am. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEG QITOVEOVTAL EVIALN YLA TO CUVOAO TOU UaTnUATOG MONAAEZ
avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUvVoAo Twv BIAAZKANIAZ
TULOTWTIKWY UOVASWV
Awalé€elg / Epyaotnplakég Aoknoslg / Opovrtiothipla 5 5

(6).

MpocV¥éate oepeg av xpetaotel. H opyavwaon Stdackaldiog kot ot
SL6aKTIKEG HEYOSOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTLKA OTO

VEVIKWVY YVWOEWV, avantuéng Seélotritwv

TYNOZ MAGHMATOZ | EldikoU urtoBabpou
yevikoU unoBadpou,
e16kou urtoBadpou, tbikevons

MNPOAMNAITOYMENA MAOHMATA: | -

FNQ22A AIAAZKAAIAZ ko | EAAHNIKH

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

MAOHZIAKA ANNOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypagovral T UodNoLaKA ATOTEAECUATA TOU UATUATOS OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou emutéSou mou Jo AITOKTITOUV OL (POLTNTEG UETA TNV ETULTUXN 0AOKApwan Tou uadiUaToG.

JupuBouleuteite to Mapaptnua A

® [leptypacpn tou Emunédou twv Madnaotakwv AnoteAeouatwy yla kade Eva kUkAo omoudwv ouupwva ue to lMAaioto
lMpoadvtwv tou Eupwmaikou Xwpou Avwtatng Ekmaidevong

® [leptypacpikoi Aeikteg Emutébwy 6, 7 & 8 tou Evpwrnaikou MAaioiou Mpoooviwy Aid Biov Madnong kat to lNMapaptnuo B

® [lepiAnmtikog 06nyog auyypapric Madnolakwv AmoteAeouatwy

OL otoyol Tou pabnuarog ivat:

H moapouciaon tTwv Backwv apXwv TnG POUTOTIKAG PE €udoaon otnv avaluon,
povtelomoinon, otov oXeSloopd TPOXLAG KAl OTOV EAEYXO TWV POUTOTIKWY
HUNXQVIOHWV.

H HeAETN Twv amapaitnTwy HaBnUATIKWY EPYOAELWV KL N KOTOVONON TOU TPOToU

AELTOUPYLOG TWV POUTIOT.

Baoikn emidiwén tou pabnuartog eival ol poltnTES PETA TO TEAOG TOU Labnuatog va eival o

Béon va:



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

e AvtlilapBavovtal Bacikég Evvoleg TNG Bewplog TNG POUTOTLKAC KOL TOU POUTIOTIKOU
e\éyxou.

e Na KOTavooUV ToV TPOTIO AELTOUPYLOG LG POUTIOTIKAG TAATOPLAG KOL TO LOVIEAD
QUTOVONG Kivnong eVOG pPOUTIOT.

o Na peAetouv Kat va eTIAVOUV aTtAA TTPOBARLATA POUTIOTIKOU XELPLOUOU, oXESLACOUOU
TPOXLAG KOl SUVOULKAG CUMTEPLOPAC TOUG.

Fevikég Ikavotnteg
AauBavovtag urton TIG YEVIKEG LKAVOTNTES TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TTTUXLOUXOG (OTWG QUTEG QVAYPAPOVTAL OTO
Mapdptnua AutAwuatos kot mapatidevrat akoAoUdwe) o€ mola / MOLEG ATO AUTEC ATTOOKOTEL TO Uadnua;.

Avainitnan, avaAvon kot oovdeon SeSouévwy Kot Sxeblaoucg kat Staxeiplan Epywv

TIANPOWOPLWY, UE TN XPION KOl TWV QmapaitnTwy 2€Ba0o0¢ 0TN SLAPOPETIKOTNTA KAl TNV TOAUTTOALTIOUKOTN T
TEYVOAOYLWV 2€Baodg ato puatko neptBailov

lpocapuoyr o€ VEEG KATAOTHOELG Emidelén kovwvikng, emayyeApaTiknc kat ndikng umeuBuvotntog
Afyn anopdaoewv Kat evatodnoiac oe Yéuata @uAou

Autévoun epyaoio A0OKNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikn epyaoia Mpoaywyn te eEAeUTepng, SNIULOUPYIKIG KAl ETTAYWYLKIG OKEYNG
Epyaoia oe 6iedvég meptBaiiov

Epyacia oe Stemiotniuoviko neptBaiiov AMeg...

Mapaywyn VEwV EPELVNTIKWVY LEEWV

e Avalntnon, avaAuon Kal cuvBeon Sedopévwy Kal TAnpodopLWY, LE TN Xpron Kal
TWV AmapaiTNTWV TEXVOAOYLWY

o Anyn anmodpdoswyv

e Opadikn epyacia

e [lpoaywyn tng eAelBepnc, SNULOUPYLKAC KaL EMOYWYLKAC OKEYNG

e |kavotnta adaipeong otn poviehomnoinon mpoPAnUATwy

NEPIEXOMENO MAGHMATO2

Ewoaywyn: lotopikrp avadpopn, ©&oun kot Taflvopnon Twv  poumdt, Béon  kal
T(POOQAVATOALOPOG.

Kiwnuatikn: EuBeia kvnuatikn, avtiotpodn Kvnuotikr, dtadoptk KvnUoTkr, lakwpBLoveg
UNTPEG, L6lopopdleg, XWPOC EPYACILAC, OTATLKN, KLVNUOTLKI TPOoX0dhOpwV pOUTOT.

Avvauikn: Emtdyuvon otepeol owpatog, Sduvaplk Bpoxtovwy, Sduvaplky tpoxodopwv
POUTOT, Slatunwon SUVAULKAC KaTd Lagrange, mpooopolwon.

Yxeb100u0¢ TPOXLAC Kal Kivnong: Mapaywyr) TPoxLwy, TPOXLEG OTOV XWPO TwV apbpwoswv,

TPOoXLEG otov Kapteolavo xwpo, oxeSLaopog Kivnong Ipoxohopwy pouToT.

‘EAEYYOC POUTIOTIKWY CUOTNUATWY: Emevepyntég Kal aloOnthpeg, éAeyxog B£ong, AOYLOULKO

TIPOYPOUUATIOHOU KO TIPOCOUOLWONG POUTOTIKWY cuothpudtwy (ROS, Octave).

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOANOIMHzZH

TPOMNOZ MNAPAAOZHE | AlaA£€eLg, aoKNOELG OTNV TAEN, opadikn pyaocia
Mpoowro pue npoowmno, E§ anootaoews
ekmaibevan K.AT.

® XPHZH TEXNOAOTIQN e Xpnon dladavelwv Kot UTTOAOYLOTH) OTLG
NAHPO®OPIAZ KAI Slalé€eL.
EMNIKOINQNIQN
Xorion T.M.E. ot MSackedia, oy | ®  ZUVTAPNON 0tooeNiSag pabipatog pe to
Epyaompiaki) Exngibzuot, oy TLEPLEXOMEVO TOU HABFHOTOC, OVAKOLVWIOELG

ETtikolvwvia |UE TOUG POLTNTEG




Kol opox SL8aKTikoU UALKOU (Sladaveleg Kat
OLOAKTIKEG ONUELWOELG).

e Xpron POUITOTLKWY UNXOAVLOUWVY OTLG OMOSIKEG
£pyaoiec.

e Avdptnon BaBpoloylwy LECW TNG
NAEKTPOVIKAC TAOTHOpLOC Sloxeiplong
poadnuatwy tou M.l

o Aflomoinon nAektpovikoU Taxudpopeiou yla
TIANPEOTEPN ETUKOLVWVIA LE TOUG HOLTNTEG.

OPTANQ2H AIAAZKAANIAZ ; méproc Epyao-l'ac
Meptypagovrat avaAuTikd o TpOmog kat uédodol APOIUTUP lotnta Ef AUAVOU
StbaokaAiag. . un :
Adéel, Sepwapia, Epyaotnpiaki Acknan, || A daokaAia 13*3 = 39 wpeg
Aoknon  [ebiou, MeAétn &  avaduon 'QPEC ME)\FLTI’]Q 86 (prQ

BiBAoypagpiag, @povriotrplo, Mpaktikn
(Tomo¥<tnon), KAwiwn Acknon, KoaAAiteyviko
Epyaatrpto, Awabpaotikn Sibaokalia,
EKatSeUTIKEG eMLOKEYELS, Ekmovnan UEAETNG
(project), Suyypagrn epyaciac / epyactwv,
KaAAwteyvikn énutoupyia, K.Am.

Avaypd@povtal oL WPES UEAETNG TOU QoLTNTH Yla
kade padnolakn dpactnplotnta kKadwe Kat ot Sovoldo Maﬂﬁuaroc 125 a')pec
WpPEG Un kadobnyoUUEVNG UEAETNG CUUPWVA UE
TG aApXEG Tou ECTS

AZIOAOTNHzZH OOITHTON | TAQ33A AZIOAOTHIHZ: EAAnVIKN
NMepypapn e dtadikaoiag aétoAdynong

MNwooa AéloAdynong, Medobot aéloAdynong, MEOGOAOZ AZIOANOTHZHZ:
AlQUOPQWTIK 1 SUUMEPAOUATIKY, AoKiuaoia
MoAdartAric  Emidoynig, Epwtroglg Suvtoung
Andvtnons, Epwtioelg Avamtuéne Aokwiwv, | (ii) Epyaocia avaAuong kal emiluong mpoBARuatog
Emtiduon  MpoBAnudtwv, [panty Epyaocia,

(i) TeAwkn yparmtn e€€taon enihuong aoknoswv (70%).

Ek¥eon / Avagopd, [popopwkn E&taon, (30%)'

Anuoota lMapouaoiaon, Epyaoctnplakn Epyaoia,

KAwvikry  Eé€taon  Aodevoug,  KaAAwteyvikn

Epunveia, AMn / AMec H akpng dtadikacia afloAdynong meplypadetal otnv

. . . . LotooeAida Tou padbrparoc.
Avapépovtal pntd mpoodloplopEva KpLTHpLa

aéloAdynong kat av kat mou eivat mpocBaoctua
Q7TO TOUG (POLTNTEG,.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotetvouevn BiBAloypapia :

BiBAio [11768]: Aouhyépn, Z., PoumotikA: Kivnuatikr, Auvvopikn kat EAeyxog ApBpwtwv
Bpaxlovwy, Ekdooelg Kpttikn, 2007.

BiBAio [32997955]: Siciliano B., Sciavicco L., Villani L., Oriolo G., Popmotiwkr: Movtehomnoinon,
YXedLaopno¢ Kl ‘EAeyxog, EkS0O0ELg r. X. @ouvtag, 2013
BiBAio [133028825]: Craig, J.J., Eloaywyn otn Popmotikn, 4n BeAtiwpévn Exkdoaon, Ek8OoeLg
T{OMa, 2024.

BiBAio [94643354]: Peter Corke, POMIMOTIKH, OPAZH KAI EAEMX0Z, Ek&06oelg I'. X. Qouvtag,
2020

-Zuvapn EMLOTNUOVIKA TTEPLOSIKA:
e The International Journal of Robotics Research.
e |EEE Transactions on Robotics.
e |EEE/ASME Transactions on Mechatronics




MYEO034. YrioAoylotikr) Fewpetpia

NEPIFPAMMA MAOGHMATO2

FENIKA
2XOAH | NMOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHS
EMNINEAO 2NMOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ MYEO034 | EZAMHNO zNOYAQN >6
TITAOZ MAGHMATOZ | Yroloylotiki Mlewpetpia
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTLKEG AOVAOEC ATTOVELOVTAL O SLOKPLTA EBAOMAAIAIES
uépn tou padnuarog m.y. AlaAésig, Epyaotnplokéc AoKNoelS K.AT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG LOVAOEG QITOVELOVTAL EVIALN YLA TO OUVOAO TOU UaTHUATOG MONAAEZ
avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUVoAo Twv AIAAZKANIAZ
TULOTWTIKWY UOVASwWV
Aloé€elg / Epyaotnplakég Aoknoelg / Opovtiothpla 3/1/1 5
MpooYéate oelpéc av xpetaotel. H opyavwon dtdaokadiag kat ot
OL6aKTIKEC HEBOSOL TTOU XPNOLLOTIOLOUVTAL TTIEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOz MAGHMATOZ

yevikoU urtoBadpou,

e16kou urtoBadpou, elbikeuong

VEVIKWV YVWOEWV, avantuéng deélotntwv

NPOAMAITOYMENA MAOHMATA:

EldkoU YroBaBpou

OXI
TAQ23A AIAAZKAAIAZ ko
EZETAZEQN: EAAHNIKH
TO MAOGHMA NPOZMEPETAI ZE NAI

®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA
MAGHMATO? (URL)

MAGHZIAKA ANOTEAEZMATA

http://www.cse.uoi.gr/~palios/comp geom/

Ma6fnolakda AntoteAéopata
Meptypagovral ta LadnoLlakd ATOTEAECUATA TOU UATIUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KL LKAVOTNTEG
kataAArAou enutédou mou Sa AITOKTICOUV OL POLTNTEG UETA TNV ETULTUXN 0AOKANPpWON ToU UAGHUATOG.
SupuBouleuteite to MNapaptnua A
o [leptypaepr) tou Emumédou twv Madnatakwyv AloteAsoudtwy yLo Kade éva KUKAo omoudwv oUupwva ue to lAaioto
Mpoadvtwv Tou Eupwmnaikou Xwpou Avwtatng Ekmaideuang
o [leptypapikoi Aeikteg EmuméSwv 6, 7 & 8 tou Eupwrniaikou MAatoiou Mpoadviwv Awa Biou Madnong kot to Mapaptnua B
o [lepiAnmtikdg O6nyos ouyypapric Madnolakwv AmoTeAeoudTwy

EKpAdnon twv KUpLuwv aAyoplOULKWY TEXVIKWY, aAyopiBuwv Kal Sopwv dedopévwy yla
nipoBARUata ou adopolV YEWHUETPLKA OVTLKE(HEVA.

IkavotnTa edbappoyng TwWV aAyopLOULKWY TEXVLKWY 0TNV ETAUCH VEWV TIPOBANUATWV.
IKQVOTNTA OMOTEAECUATIKAG QVATIHPACTOONG YEWUETPLKWY QVTIKELLEVWV KOL XPr)ONG TOUG
OE TPOYPAMUOTA UTIOAOYLOTH KaBweg Kol Kwdlkomoinong aAyopiBuwv yla YEWUETPLKA

OVTIKELEVAL.

Fevikég IKavoTtnTeg
NauBavovtag uroyn TG YEVIKES LKAVOTNTEG TTOU TIPETTEL VO EXEL QUTOKTHOEL O TITUXLOUXOG (OMTWG QUTEG QVaypapovTaL 0TO
Mapdaptnua AutAwuartog kot mapatidevral akoAovdwg) o€ moLa / TOLEG A0 AUTEG ATTOOKOTTEL TO PAdnua;.



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

Avaintnon, avaduon kat cuvdeon SeSougvwy kat
TIANPOWOPLWY, UE TN XPION KAL TWV arapaitnTwv
TeXVoAoyLwv

lMpooapoyn Oc VEEG KATAOTAOELG

A anopdacewv

Autdvoun epyaoia

Ouadikn epyaoia

Epyaoia os 6tedveg meptBaAlov

Epyacia oe Slemiotnuoviko neptBaiiov
Mapaywyn VEWV EPEUVNTIKWV LOEWV

Sxeblaoucg kat Staxeiplon Epywv

2€Ba0o0¢ 0TN SLAPOPETIKOTNTA KL TNV TOAUTTOALTIOUKOTN T
2€Baodg ato puatko neptBailov

Emidelén kolvwvikng, emayyeApaTikng kat ndkng umeuBuvotntog
kat evalodnoliog o Féuara @UAou

A0KNON KPLTIKIG KOl LUTOKPLTIKIG

Mpoaywyn tne eEAeUTePnS, SNIULOUPYIKIG KL ETTAYWYLKIG OKEWYNG

AMeg...

e AlyoplOuikn okén

amapaitntwy TexVvoloyLwy

e Autovoun epyacia

e  Opadikn epyacia

e [lpoaywyn eAeUBepng, SNULOUPYLKAC KAL EMAYWYLKNG OKEYNC

e Avalntnon, avaAuon kot cuvBeon SeSopuévwy Kol TIANPodopLWY, E TN XPNON TWV

e |kavotnta adaipeong yla povieAomnoinon npoPAnudtwy

NEPIEXOMENO MAGHMATO2

BOOLKA YEWUETPLKA OVTLIKELEVO KOL OVATIOPAOTOOT TOUC 0ToV UTtoAoyLoTr]. To Bewpnua Tng
MwakoBnkng. MéBodocg cdpwaong emunmedou. AlaUEpPLOn LOVOTOVOU TIOAUYWVOU O€ Tplywva,
Slapéplon amiol moAuywvou oe Tpiywva. Alapéplon moluédpou oe tetpasdpa. Kupto
nepiPAnua os Vo kol Tpelg Stootdoslg. Aldypoppa Voronoi, Delaunay Swopéplon oe
Tplywva, oxéon He KupTo TepiBAnua. Awotagelg subswwv ypauuwy, to Bewpnua Lwvng,
OTAOUEG, METAOXNUOTIONOC SUIKOTNTAG. MEwUeTpky avalntnon, avoalitnon onueiov os
noAUywvo, avalntnon onueiov os meploxég tou emumédou. Avalitnon wg mpog opboywvia
nieploxn (range searching). Frewpetpikég Sopég Sedopévwv.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOANOIMHZH

TPOMOZ NAPAAOZHZ
Mpoowrno ue mpoowrno, EE amootdoewg
ekmaidevon KA.

MpOowro pe MPOowTo, avaBeon 0.oKAOEWY

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xpnjon T.I.E. otn Abaokadia, otnv
Epyaotnpraxr Exnaibevon, otnv Entkovwvia
LE TOUG (POLTNTEG

®  OTTIKOTOLNOELG YEWUETPLKWY OAyopiBuwy

e JYuvtnpnon LotoosAidag padnpatog pe avaptnon
SL8aKTIKOU UALKOU KOl AVAKOLWVWOEWY

e Atlomoinon nAektpovikoU Taxudpopeiou yla
ETUKOWVWVIA e TOUG POoLTNTEG

OPTANQZH AIAAZKANIAX

Meptypagovtat  avoAutTikd o0 TPOToG Kot
ueobot St6aokaliog.
AaAéetg, Seuvapla, Epyaotnpiakn Acknon,
Aoknon lebiou, MeAétn & avdAuon
BiBAloypapiag, @povriotrplo, Mpaktikn
(TortoO€tnon), KAwuwkny Acknon, KaAAtexviko
Epyaotiipto, Awadpaotikn Sbaokalia,
EKTToULOEUTIKEG ETILOKEYELS, EKTTOvnan UEAETNG
(project), Zuyypacr epyaciac / epyaciwy,
KaAAwteyvikn dnuioupyia, KA.

, Doprog Epyaciag
Apaotnplotnta e
Albaokahia 13*3 = 39 wpeg
Epyaotnplakég AOKNOELG 13*1 = 13 wpeg
Opovtiotpla 13*1 = 13 wpeg
‘Npeg peAéTng 60 wpeg




Avaypd@ovtal oL WPEeG UEAETNG TOU QoLTNTr) ylat
kale padnaiakn dpactnpiotnta kadws kat ot
WPEG Un KdobNyoUEVNG UEAETNG CUUPWVA UE
TG apxEG Tou ECTS

20volo MaBnpartog 125 wpeg

AZIOAOTHZIH ®OITHTQN
Meptypapn tng dtabikaaiag aktoAoynong

Mwooa A&oAdynang, MéBobot a&loAdynang,
ALlQHOPQWTIKN 1) SUUTEPAOUATIKY, AoKiuaoia
MoAartAric  Emdoyng, Epwthoels Zuvtoung
Anavtnong, Epwtrioels Avamtuéng Aokiiwv,
Enmtiduan  MpoBAnudtwv, [panty Epyaoia,
Exdeon / Avagopd, [pogopikn E&Etaon,
Anuoota Mapouciaon, Epyactnpiakn Epyacia,
KAwikny  Eé¢€taon AodevoUg, KaAAitexvikn
Epunveia, AAn / AAec

Avapépovtal pntd mpoobLopLoUEVA KPLTHPLY
aéloAdynong kat eav kat mou ivat mpooBaaotua
Ao TOUG POLTNTES.

FAQZA AZIOAOIMHZHZ: EAAnviKn

MEG®OAOZ A=ZIOANOTHZHZ:
(1) TeAkn yparmtr e€€Taon He EpWTAMATA KATAVONONG
™G SbaxBeloag UANG Kol eMIAVCNG OLOKAOEWY

(1) 3 Opadeg Mpamtwv AckNoewvV

afloAoynong mpoodlopiletal

H uébodog otnv

LotooeAiba Tou pabnuatog.

ZYNIZTQMENH-BIBAIOTPADIA

-lMpotewouevn BiBAoypapia :

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

BiBAio [13936]: YMOAOTIZTIKH TEQMETPIA: MIA ZYTXPONH AATOPIOMIKH MPOZEITIZH,

MANNHZ Z. EMIPHZ




MYEO035. YrtoAoyiotikr) Nonpoouvn

MEPIFPAMMA MAGHMATOZ
FENIKA
2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ
EMNINEAO 2MOYAQN | MPONTYXIAKO
KQAIKOZ MAOHMATOZ MYEO035 | EZAMHNO 2NOYAQN =>6

TITAOZ MAOGHMATOZ

YrnioAoyiotikr) Nonpoouvn

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTLKEG UIOVABOEC ATTOVELOVTAL O SLOKPLTH

EBAOMAAIAIEZ

UEPN Tou padnrparog m.x. AlaAgéeLg, Epyaotnplakés AoKnoeLs K.AT. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEG QITOVEOVTAL EVIALN YLA TO CUVOAO TOU UaTnUATOG MONAAEZ
avaypayte tic eBdouadiaies wpeg Stbaokaliog kot To dUVoAo Twv AIAAZKANIAZ
TILOTWTIKWY ovadwV
Awalé€elg / Epyaotnplakég Aoknoelg / Opovtlotrpla 5 5

MpooYéate oelpeg av xpetaotel. H opyavwon didaokadiag kat ot
OL6aKTIKEC UEGOSOL TTOU XPNOLLOTIOLOUVTAL TTIEPLYPAPOVTAL AVUAUTIKA

oto (6).
TYNOZ MAGHMATOZ | Eppabuvong

yevikoU urmoBadpou,

£L81koU urtoBadpou, ebikevong

VEVIKWV YVWOEewV, avantuéng deélotntwv
NMPOAMAITOYMENA MAGHMATA: | OXI

FTAQZIA AIAAZKAAIAZ kow | EAAHNIKH

EZETAZEQN:

TO MAGHMA MPOZMEPETAI 2E | NAI

OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGHMATO? (URL)

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

MAOGHZIAKA ANOTEAEZMATA

Ma6nolakda AntoteAéopata

Meptypapovral ta LadnoLaKd AITOTEAEGUAT TOU UATNUATOG OL CUYKEKPUUEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAAnAou emutéSou mou Ya AOKTHOOUV 0L POLTNTEG UETH TNV EMLTUXH OAOKANPWON TOU UaINUATOG.

SuuBouleuteite to MNapaptnua A

o [leptypaepr) tou Emunédou twv Madnotakwv AloteAeoudtwy yLa kade éva KUKAo amoudwv cuupwva ue to Maioto

Mpoagodvtwv tou Eupwmnaikou Xwpou Avwtatng Eknaideuang

o [leptypagpikoi Agikteg Emunédwv 6, 7 & 8 tou Eupwmaikov MAataiou Mpoadviwv Awd Biou Madnang kat to Mapaptnuo B

o [lepiAnntikog O6nyog ouyypaprc Madnotakwv AnoteAcouatwy

JTOXOC TOU MaABNUATOG €lvol KATAPXAV N KOTOVONon TwV YeVIKWV UeBodoloylwv tng

UTTOAOYLOTIKNG VONLOOUVNG KAl TwV TPOPBANUATWY TIou €TUAUOUV. TN OUVEXELD N éudaon

Slvetal ota TexvnTa veupwvika Siktua. Baolkog otoxog lval n katavonon tng pabnong Ue

napadelypara,

Twv UeBOdwv ekmaibeuong VEUPWVIKWY SIKTUWY  XPNOLLOTIOLWVTOG

Tapadelypata, n KOTAvVONon TWV EVVOLWV TNG YEVIKEUONC KOl TNG UTtEpeKTaiSeuon g, Kabwg

KOlL TV HEBOSWV o XpNOoLUOTOOUVTAL YLl TNV armoduyn Untepeknaibeuong.

Ta kUpLa eTISLWKOPEVA ATIOTEAECUOTA Elval:

® 1 KOTAVONON TNG MABnong pe mapadelypota wg pebodoloyiag yia tnv emiluon

TpoPBANUATWY

® nKatavonon twv Sladopwv KOTNYopLwv MPoBANUATWY pabnong



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

® N KATAVONOH TWV EVVOLWV TNE YEVIKELONG KAl TNC UTIEPEKTIAOEVONG

® n amoKTtnon TNG LKAVOTNTAG EKMALSEUONG TEXVNTWY VEUPWVIKWY SIKTUWV yla TNV
eniAuon mpoBANUATWY HABNoNG Ke apadelypata Onwg tafvopnan, mpoPAedn kot
opadormnoinon.

Fevikég IkavoTtnTeg
NauBavovtag uroyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VOL EXEL QUTOKTIOEL O TTTUXLOUXOG (OTTWG QUTEG aValypapovTaL 0TO
Mapaptnua AutAwuatog kat napatidevrar akodoUSwe) oe mota / OLEG AT AUTEG ATTOOKOTTEL TO puadnua;.

Avaintnon, avaduon kat cuvdeon SeSougvwy kat Sxeblaouog kat Staxeiplan Epywv

TANPOPOPLWY, UE TN XPHON KoL TWV QapaiTnTWY 2eBaouog otn SLaPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOUIKOTNTAL
TeXVoAoyLwv 2€Baoog ato puatko neptBailov

Mpooaplioyn o€ VEEC KATAOTAOELG Entibeién kolvwvikrg, emayyeAuatiknc kot ntkng umeuduvotntag
Angin anopacewv kat evalodnoliog o Féuara @UAou

Autovoun epyaoia A0KNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ eEAeVBEPNS, SNULOUPYIKIG KL ETTAYWYIKNG OKEYNS
Epyaoia os 6tedveg meptBaAlov

Epyaoia oe Stemiotnuoviko neptBaAlov AMeg...

Mapdywyn VEwWV EPEUVNTIKWY LOEWV

e [Ipoaywyn eAeVBepnC, SNULOUPYLKAG KOL EMAYWYLKNES OKEPNG

e Avalntnon, avaAuaon Kot cuvBean S£S0UEVWY, TEXVIKWY Kal TANPodopLwyV, UE TN
XPNON KAl TWV amapaitnTwy TEXVIKWY

e Aflomoinon dounuévng Habnuatikng okEWNE oTnV avamtuén Kal Tekpnplwon
ETUXELPNUATWV

e Avarmrtuén aAyoplOuLkng okePNG

e |KavoTnTa HovTeAOTOiNGoNG MPORBANUATWY TOU TTPAYHATIKOU KOGUOU

NEPIEXOMENO MAGHMATO2

Eloaywyn otnv YroAoytotiky Nonpoouvn, BLOAoyIKA VEUPWVIKA SiKTUa, TEXVNTA VEUPWVIKA
Siktua, padnon pe mopadeiypara, Katnyopieg nabnong, to perceptron, to moAueminedo
perceptron, diktua RBF, pabnon Kal YeVIKEUGH, AVTAYyWVLOTIKNA Ladnon, o aAyoplBuocg LVQ,
to Siktuo SOM, To Siktuo Hopfield, veupo-acadr cuotiuata.

Epyaotnplo: TMpoypopupaTiopnos kat epopuoyn Paocwkwv pebodwv ekmaibevong e
napadeilypota.

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIOAOTHZH

TPOMOZ MAPAAOZHZ | AlaA€€elg Kot epyaothpla e Gpuaotkn mapouacia
Mpdowrno ue mpoowrno, E§ amootdoews
eknaibevan KA.

XPHZH TEXNOAOTIQN | o  Xprion Stadavelwv kat TOAUHEGIKOU UALKOU

MAHPOMOPIAS KAI ENIKOINQNION SL0BEG1I0U OTO SLABIKTUO,
Xpnion T.I.E. otn Abaokadia, otnv , , ,
Epyaotnpaxi Exnaisevon, oty Emwowwvia | ®  ZUVINPNON LOTOoEAISAG pabrpatog.

HE TOUGC QOUNTES | o AyApTNOT PBABHONOYLWV HEGW TNC NAEKTPOVIKAC
mAatdopuag dtaxeiplong pabnudtwy tou M.I.

e Aflomoinon nAekTpovikoU TaxuSpoueiou yla
TIANPEOTEPN ETUKOLVWVIA E TOUG HOLTNTEC.

OPTANQzH AIAAZKAAIAZ i ®Ddprog Epyaciag
Mepypdpovial  avadutikd o TPOMOG Kt Apaotnplotnta Efaurivou
ueobot St6aokaliog. - (ol -
Awadéets, Sepwvdpua, Epyaotnplakn Acknon, Awoe€erg 13*3 =39 wpegq

Aoknon lebiou, MeAétn & avdAuon




BiBAwoypagpiag, @povrtiotiplo,  [lpaktikn
(Tormto9€étnon), KAwikry Aoknon, KaAAtexviko
Epyaotiiplo, Awadpaotikn Sbaokalia,
EKaUSEUTIKEG ETILOKEWELS, EKIOVNOn UEAETNG
(project), Suyypagn epyacias / epyaotwy,
KaAAwteyvikn dnutoupyia, K.AT.

Avaypd@ovtal oL WPeG UEAETNG TOU QoLTNTI yLat
kade padnotakn Spaoctnplotnta kKadwe Kat ot
WPEG UN KdobNyoUEVNG UEAETNG CUUPWVA UE
TI§ apxeG Tou ECTS

Epyaotnplakég AOKNOELG 13*2 = 26 wpseg
‘Opec Melétng 60 wpeg
ZUvoldo Madnuatog 125 wpeg

AZIOAOTHzZH ®OITHTQN
Meptypapn tne Stadikaoiag aétoAoynang

Mwooa A&oAdynang, MéBobot aloAdynong,
AlaUopQWTIKY 1) SUUIEPAOUATIKN, AoKyuaoio
MoAartAri¢  Emdoyng, Epwthoels Zuvroung
Anavtnong, Epwrtrioelg Avamtuéng Aokuiwv,
Ermtiduon  MpoBAnudtwv, [panti Epyaoia,
Exdeon / Avagopd, [pogopikn E&Etaon,
Anudaoia Mapouoiaan, Epyaoctnpiakn Epyacia,
KAwikny  Eé¢€taon Aodevoug, KaAAutexvikn
Epunveia, AAn / AAec

Avapépovtal pntd mpoobLoplouEVa KpLTHpLo
aéloAdynong kat eav kat mou eivat mpooBaoiua
Q7O TOUG (POLTNTEG.

FAQ33A AZIOAOTHZHE: EAAnVIKA

MEG®OAOZ AZIOAOIMHZHZ:
(o) TeAkn ypamtn e€€taon
(B) E€€taon epyaoctnplakwyv aoknoswv (lab projects)

H akpBng Stadikaocio aflohoynong neplypadetal otnv
LotooeAida Tou pabAuaTog

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvouevn BiBAloypapia :

BiBAio: S. Haykin, «Nevpwvika Alktua & Mnyxovikp Mabnon», ISBN 978-960-7182-64-7,

EkS6oelg Namaowtnpiov, 2010.

BiBAio: K. Alapavtapag, «Texvntd Nevpwvikd Aiktua», ISBN 978-960-461-080-8, EkddoeLg

KAelbapBuog, 2007.




MYEO041. Awaxeipion Z0vOsTwV AsSOUEVWV

NEPIFPAMMA MAOGHMATOZz
FENIKA

2XOAH | NMOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MTAHPODOPIKHE
EMINEAO 2MNOYAQN | MPOMTYXIAKO
KQAIKOZ MAOHMATOZ MYY041 | EEAMHNO ZMOYAQN >=6

TITAOZ MAGHMATOZ | Alayeiplon 2UvOetwy Asdopévwv
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ

O€ MEPIMTWON TTOU 0L TILOTWTLKEG AOVAOEC ATTOVELOVTAL O€ SLOKPLTA EBAOMAAIAIES
uépn tou padnuatog m.y. AlaAésLg, Epyaotnplakéc AoKNoeis K.AT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG LOVAOEG QITOVELOVTAL EVIALX YLA TO OUVOAO TOU UaTUATOG MONAAEZ2
avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUVoAo Twv AIAAZKANIAZ
TULOTWTIKWY UOVASwV
Aladégelc / Epyaotnplakég Aoknoelg / Opovtiotrpla 3 5

MpooYéate oelpéc av xpetaotel. H opyavwon dtdaokadiag kat ot
SLbaKTIKEG UEGOSOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL AVAAUTLKA
oto (6).

TYNOX MAGHMATOZ | EpBabuvong

yevikoU unoBadpou,

eL6kov urtoBadpou, elbikeuong

VEVIKWVY YVWOEWY, avantuéng Seélotitwv

MPOANAITOYMENA MAOHMATA: | OXI

TAQZIA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://ecourse.uoi.gr/enrol/index.php?id=1040
MAGHMATOS (URL)

MAOHZIAKA ANMOTEAEZMATA

Ma6fnolakda AntoteAéopata
Meptypagovral ta LadnoLlaKd ATOTEAECUATA TOU UATIUATOS OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KL LKAVOTNTEG
kataAAridou emutédou mou Y atoKTOOUV OL POLTNTES UETA TNV EMLTUXN 0AoKkApwaon Tou puadhiuaTog.
SupBouleurteite to Mapaptnua A
o [leptypaepr) tou Emumédou twv Madnotakwv AloteAeoudtwy yLa kade éva kUKAo omoudwv ouupwva ue to MAaioto
Mpoadvtwv Tou Eupwmnaikou Xwpou Avwrtatng Eknaideuong
o [leptypapikoi Aeikteg EmuméSwv 6, 7 & 8 tou Eupwrniaikou MAatoiou lMpoaoviwy Awa Biouv Madnong kat to Mapaptnuo B
o [lepiAnmtikdg Onyos ouyypapric Madnolakwv AmoteAeoudTwy

To pabnua eotalet otn Slaxeipon ouvBetwv TUTMWY Sebopévwy amMd EMEKTOUEVA
ocuotnuata Bacewv dedopévwy. Alvel Eudacn otnv amoteAeoUatIky SeLkTodOTNON TETOLWY
Se80UEVWV E OTOXO TNV OMOSOTIKN EMefepyACio EMEPWTHOEWV MAVW O autd. OL tuTolL
Sebopévwy mephappavouv xwplka dedouéva, dedopéva oe xwplka diktua, moAuvdlactata
6ebopéva, ouvolobebopéva, Oebopéva o ypadoug, moAupeoikd OSeSopéva  Kal
XPOVOOELPEG.

MeTa tnVv emituxn oAokAnpwon Tou padbruoatog, ot doltntég Ba eival og Bon:

e No KOTOvooUV ToUG TUTIOUG KL TLG TINYEG oUVOETWY SeS0UEVWV.



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

e Na Katavoouv To Tw¢ opilovtal oL OXECELG, N AnMOoTAoH, KAl N OUOLOTNTA UETOEY
OVTIKELHEVWY ot Sladopetikolg xwpoug, (m.x., EukAeidlog, petplkol Ywpol,
ypadnpata).

o Noa ekdppalouv eEMEPWTNOELS TTAVW O oUVOETA SeSopEva.

e Naedpapuolouv ueBodouc eMeEpWTACEWY Kal avaAuong tavw os cuvBeta deSopéva.

e Na oxedlalouv EMEKTACELG OXECLOKWY CUOTNUATWY Baoewv SeSouévwy oL omoieg Ba
Slaxepilovral cuvOeta SeSopéva.

o Na oxebialouv pebodoug delktodOTNONG Kol aAyoplBuoug evpeong ya clvBeTa
Sebopéva.

Fevikég IkavotnTeg
AauBavovtag urmtoyn TiG YEVIKES LKAVOTNTES TTOU TIPETIEL VO EXEL ATTOKTHOEL O TITUXLOUXOG (OTTWG QLUTES AVaypaQOVTaL OTO
Mapaptnua AutAwuatog kot mapatidevial akoAoudwg) o€ moLa / TOLEG IO AUTEG ATTOOKOTTEL TO UATNUQ;.

Avaintnon, avaduon kat cuvdeon Se5ougvwy Kat Sxeblaouog kat Slaxeiplan Epywv

TTANPOPOPLWVY, UE TN XPIiON KAl TwY armepaitnTwy SeBaouog otn SLaPOopPETIKATNTA KAl OTNV OAUTOALTLOULKOTNTA
TeXVOAOyLWV 2€Baodg ato puatko meptBailov

Mpooapoyn O€ VEEG KATAOTAOELG Entibeién kowvwvikng, emayyeAuatiknc kat ndikng uteuduvotntag
Angn anopacewv kat evatodnoliag oe éuara @UuAou

Autovoun epyaoia A0KNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ eEAeVBEPNS, SNULOUPYIKIG KL ETTAYWYIKNG OKEYNGS
Epyaoia os 6tedveg meptBaAlov

Epyacia oe Stemiotnuoviko neptBaiiov AMeg...

Mapdywyn VEwWV EPEUVNTIKWY LOEWV

e [lpoaywyn eAelBepng, SNULOUPYLKAC KaL EMAYWYLKNC OKEYNC

e Avalntnon, avaAuon Kal cuvBeon 6£60UEVWY, TEXVIKWY Kol TTANPOdOpLWY, LE TN
XPNOoN KAl TWV amopoitnTwy TEXVIKWY

e [lpocOpLOYN OE VEEG KATAOTAOCELG

e Avdluon amaltioswy yla entAuon mpoBAnpaTwy

e Avamtuén alyoplBuLKig okePng

e |kavotnta adaipeong otn povieAomnoinon npofAnudtwy

e Autovoun gpyacia

o [lapaywyn VEWV EPELVNTIKWVY LOEWV

NEPIEXOMENO MAGHMATOZ2

MNpoywpnuéva Bépata Stayeiplong oxeolakwy Sedouévwy: oxeclokd dedopéva, YAWOOES
ETEPWTNOEWY, EUPETNPLA, ATOTIUNCN EMEPWTNOEWY, BEATIOTOMOLNGCN EMEPWTHOEWV.

Xwplkd Sedopéva: amobrkeuon xwplkng mAnpodopiag oe Paocelg SeSoUEVWY, XWPLKES

OUCYXETIOELG, XWPLKEC EMIEPWTNOELG, XWPLKA gUpeTAPLa, TO R-6vipo, emeepyaoia xwpLlkwy
ETIEPWTNOEWV, EMEPWTIOELG TTANOCLECTEPOU YELTOVO, XWPLKEC CUVEVWOELG.

Xwpika Siktua: dedopéva o ywpka Siktua, amootoon os Ywplka Siktua, arnobnkeuon
SIKTUWV Kol Sedopévwy, SelktoddTnon, aAyoplOpol eUpecnC KOVIUTEPOU HOVOTATLOU,
XWPLKEC EMEPWTNOELG 0 SIKTU O, TEXVLKEC TPO-EMeEEpyaTiag.

MNoAudidotata Sedopéva: moAupeoikd Sedopéva, SLavUOUOTA XAPAKTNPLOTIKWY, CUANOYEG

rniohudlaotatwy dedopévwy, Sektodotnon, Leiwon Slaotdoswy, enefepyacio EMEPWTHOEWY
OLOLOTNTOC, XPOVOOELPEG, ETIEPWTNOELS TIEPLEKTIKOTNTOCG OE XPOVOOELPEG, OelKTOSOTNON
xpovooelpwv, dynamic time warping.

Enmepwtroslc kopudaiwv K Kol kopudoypaupunc: moludidotata Sedopéva, mapaAlayEg

EMEPWTNOEWV Kopudaiwv K, alyoplBuol enefepyaoiog, OEIKTOSOTNON Ylo EMEPWTNOELG




Kopudaiwv K, OUVEVWOELS Kkopudaiwv K, Kuplapxioo HeTall onuelwv, EMEPWTNOELG
Kopudoypappnig, alyoplBuol emefepyaociag, ahyoplOuol oe Selktodotnuéva moAudildotata
Sebopéva.

Zuvohodedopéva Kot KEWEVA: BACELS KELLEVWYV, EMEPWTIOELG CUTEPIANYNG KAL OOLOTNTAL,

delktodotnon cuvolodebouévwy, apyeia umoypadwy, aveotpappéva apxeia, amotipnon
EMEPWTNOEWV ouumnepiAnPng kal opoldtnTag, Taiplacpua aldaplbuntikwy, Selktodotnon
kKatoAnéewy, O6évitpo KotaAnfewv, Tivakag KataAnéewv, TPOCEYYLOTIKO TOiplacua
oAdaplBuntikwy, andotacn S10pBwaong, uTtoAoyLlopog anootacng dLopbwonc.

[EW-KELUEVIKA KOL YEW-KOWWVIKA Se80UEva: EMEPWTNOEL, OE YEW-KELUEVIKA Sedopéva,

amoTtipnon enepwtnoswy, delktodOTNON, Amootoon UeTalU KOUPwWY 0 KOWWVIKA Siktua,
PageRank, Personalized PageRank, emepwtnoelg o€ yew-KovwvIKA SeSopéva.

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIOAOTHZH

TPOMNOZ MNAPAAOZHZ | EBSopadiaieg SLoNEEELC otV TAEN.
Mpoowro ue npoowrno, E§ amootdoews
eknaidevon KA.

XPHZH TEXNOAOFIQN | o  Xprion Stadavelwv kat SladpaoTikol TivaKo oTLg
NMAHPO®OPIAZ KAI ENIKOINQNIQN

Xprion T.[1.E. otn Albaokadia, otnv

Epyaotnplakn Eknaidevaon, otnv Emkovwvia | o Zuvrr']pr]or] LGTOGEG(O{Q uaer’]uatoc, AVOLKOLV(bOELQ
JUE TOUG QOLTNTEG

SlalE€elg.

KoL tapoyxn Stdaktikol UAKoU (Stadaveleg,
SIS OKTIKEG ONUELWOELC, TIPOYPAULATA).

e Avdptnon BaBuoloylwy HECW TNG NAEKTPOVLKAG
mAatdopuag dtaxeipiong padnudtwy tou M.l.

e Atlomoinon nAektpovikoU taxudpopeiou Kat
MECWV KOWWVIKAG SIKTUWONG ylo TANPECTEPN
ETUKOLVWVIA E TOUG dOoLTNTEG.

OPTANQZH AIAAZKAAIAZ s (deroc Epyaaiac
Meptypagovtal avaAuTikd 0 TPOTTOG Kol AP aotnplotnta EE AURVOU
uédodot dtbaokaliag. ; Hn -
Aladééet, Seuwvapla, Epyaotnplakry Acknon, Awbaokaiia 13*3 =39 wpeg
Aoknon  lebiou, MeAétn & avdAuon ’stq ME)\éTI’]C 86 (.'opsc

BiBAoypapiag, @povrtiotiplo,  [lNpaktikn
(TortoO€tnon), KAwwkn Acknan, KaAAitexviko
Epyaotiiplo, Aabpaotikn Sbaokalia,
EKTTaUSEVUTIKEG ETILOKEWELG, EKIOVNON UEAETNG
(project), Suyypa@n epyacias / epyaotwy,
KaAAwteyvikn dnuioupyia, KA.

Avaypd@ovtal oL WPEeG UEAETNG TOU QoLTNTH yLa
kale padnalakn dpaoctnpiotnta kadwes kat ot
WPEG Un KandobNyoUUEVNG UEAETNG CUUPWVA UE
TI§ apXEG Tou ECTS

ZUvoldo MaSnuatog 125 wpeg

AZIOAOTHZH ®OITHTON | TAQIIA AZIOAOMHZIHZ: EAANVIKN
Meptypapn tne dtadikaoiac aétoAdynanc

Mwooa AéoAdynong, Médobdot aétoAoynang, MEO®OAOI AZIOAOTHIHI:
AlaUopQWTIKA 1) SUUMEPAOUATIKN, AoKkyuaoio
MoMarAic  Emdoyrc, Epwricerc Sovrouns | (i) TEAKR ypamth €fétoon He €pwTAUOTA €MIAUONG
Anavtnong, Epwrtrioeis Avamrtuéng Aokuyiiwy,
Ermtiluon  MpoBAnuatwv, [panti Epyaocia,
ExSeon / Avagopd, [Mpogopwri Eéétacn, | dedopuévwy. Ta yparmtd aflohoyouvtal pe Baon tnv
Anuoota Mapouoiaon, Epyactnpiakn Epyacia,
KAwikry  Eé¢€taon AodevoUg, KaAAutexvikn
Epunveia, AAAn / AAMec

TMPOPBANUATWY OXETIKA He TN OSloxelplon ouvBetwv

0pBOTNTA KAl TTANPOTNTA TWV ATIAVTCEWV.




Avagépovtar  pntd npoosloplopéva kournpia | (ji)  MPOyPOUUATIOTIKEG EPYAOie¢ yla to oritt. Ot
aéloAdynong kat eav kat mou eivat mpooBaotua , , , ,
QT8 TOUC QOLTNTEC. epyaoieg aflohoyouvtal pe faon tnv opBoTNTA KAL TNV

TIANPOTNTA TOUC.

H akpBng Stadikacio agloAoynong meplypddetal otnv
LotoBeoia Tou pabriuarog.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewduevn BiBAoypapia :

BiBAio [22694245]: ruotniuata Alaxeipliong Baoceswv Asdopévwv, Raghu Ramakrishnan,
Joahannes Gehrke, EKAOZEIZ A. TZIOAA & YIOI A.E., 2012.

BiBAio [22690971]: Suothpata Bacswv Asdopévwy (2 évav Topo), Garcia-Molina, Ullman,
Widom, |.T.E NANEMIZTHMIAKEZ EKAOZEIZ KPHTHZ, 1n/2012.

BiBAio [102070677]: Zuotruata Bacswv Asdopévwy 7nEkdoaon, Abraham Silberschatz,Henry
F. Korth,S. Sudarshan, X. TKIOYPAA & ZIA EE, 7n £k6./2021.

-JUvapn EMIOTNUOVIKA TTEPLOSIKAL:

e ACM Transactions on Database Systems (TODS)

e the VLDB Journal, Springer

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




MYEO047. AAyoplOuikeég TeXVIKEG yio AeSopéva Evpeiag KAipakog

NEPITPAMMA MAOGHMATOZ

FENIKA
2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl MTAHPO®OPIKHZ
EMINEAO 2MOYAQN | NMPONTYXIAKO
KQAIKOZ MAOGHMATOZ | MYEO047 | EEAMHNO 2MOYAQN 26

TITAOZ MAGHMATOZ | AAyoplOuLKEG TeXVIKEG yia Aedopéva Eupeiag KAlpakag

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTLKEG UOVASEC ATTOVELOVTAL O SLOKPLTH

EBAOMAAIAIEZ

uépn tou padnuatog m.y. AlaAésLg, Epyaotnplakéc AoKNoeis K.AT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVABOEG QITOVEOVTAL EVIALN YLA TO CUVOAO TOU UaTnUATOG MONAAEZ
avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUVoAo Twv BIAAZKANIAZ
TILOTWTIKWY ovadwV
Awalé€elg / Epyaotnplakég Aoknoelg / Opovtiotrpla 3/0/2 5

MpooYéate oelpeg av xpelaotel. H opyavwon dtdaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOX MAGHMATOZ

yevikoU urmoBadpou,

£L81koU urtoBadpou, ebikevong

VEVIKWVY YVWOEWY, avantuéng Seélotitwv

EIAIKEYZHZ TENIKQN 'NQXEQN — ANATMTY=H AEZIOTHTQN

MPOAMAITOYMENA MAGHMATA: | OXI

TAQ2IA AIAAZKAAIAZ Ko
EZETAZEQN:

EAAHNIKH

TO MAGHMA MPOzZMEPETAI ZE
OOITHTEZ ERASMUS

NAI

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

MAOHZIAKA ANMOTEAEZMATA

Ma6nolakda AntoteAéopata
Meptypapovral ta LadnoLaKd AITOTEAEGUAT TOU UATNIUATOG OL CUYKEKPULEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAAnAouv enutéSou mou Ya AOKTHOOUV 0L POLTNTEG UETA TNV EMLTUXH OAOKANPWON TOU UaINUATOG.
SupBouleurteite to Mapaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwv AloteAeoudTwy yLo Kade éva KUKAO omoudwv ouupwva ue to lNiaioto
Mpoaovtwv tou Eupwmnaikou Xwpou Avwrtatng Ekmaideuang
o [leptypagpikoi Agikteg Emunédwv 6, 7 & 8 tou Eupwmaikou MAataiou Mpoadviwv Awd Biou Madnang kat to Mapaptnuc B
o [lepiAnntikog O6nyog ouyypaprc Madnotakwv AnoteAsouatwy

O oxeblaopog aAyopiBuwv yla tnv amodotikr enefepyacia ouvolwv SeSouévwy Tou
TIPAYUATIKOU KOGHOU, BETEL VEEC TPOKANOELG TOOO AOYW TOU HEYEBOUG TOUC OGO Kal AOyw TNG
popdnG MapouciaonG Toug wG Kupata. To pabnua mpoaypoteVetol mapadsiypota
OAYOPLOUIKWY TEXVIKWYV TIOU ETILTUYXAVOUV TNV anodotikn eneepyacia dedopévwy gupeiag
KAlpakag, to omoia eivoal adlvatov va amoBnkeutolv otnv KUPLA UVAUN A/Kol va
enefepyaotouVv oTnV oAOTNTA TOUG, otav epdavilovrtal pe T popdn kKupatog Sedopévwy mou
UTIOPOUE VO TIPOCTIEAQCOULE UOVO LECW EVOG ULKPOU apLBUoU TTEPACULATWY.

To padnua Ba aoxoAnbel pe: AAyoplBuLKEG TexVIKEG SelypatoAnyiag, d\tpapioparoc, Kot
OTOTLOTIKNAG EMEeEEPYACLOC KUMATWY, TEXVIKWV yla Tapackeun mepllnewv (sketches),
dnAadn, cupnmaywv dopwv SeS0UEVWY TTOU OUWG TIAPEXOUV KAVOTIOLNTIKEG ATIOAVTHOELS YL
LETPLKEG TOU ouvOAou Sedopévou. Texvikeg pelwong ldotaong, e Slatrnpnon tng Bactkng
VEWUETPLKNG SOUNC. ATTOSOTIKEG TEXVLKEC YLOL TNV OPLBUNTLKY ypap LK GAyeBpa. MeBoboug




yla apaiwaon ypadbnudtwy Kot mapaywyn neptAnbewyv ypadbnudatwy. EAsyxo LOLOTATWY Tou
ouVOAoU Sedopévwy péow delypatoAnyioc.
O dountng / n doltntpla mou Ba £xel OAOKANPWOEL EMULTUXWG TO HABnua Ba pémnet va givat
oe Béon va:
e AvtlhapBavetal TIG WOLATEPOTNTEG KAl TIPOKANCELG TIOU EVEXEL TO UEYEDOG Kol n
TPOCWPLVOTNTA TWV GUVOAWV (1] KUHATWYV) deSopévwy Ttpog enefepyaocia.
e Jxeblalel amobdotikoUg oAyopiBuoug yio TapaAAayEG Twv TPOBANUATWY TOU
TAPOUCLACTNKAV OTNV TAEN.
e JUVOEtTeL aAyoplOuKEG TEXVLKEG TIOU oulntnBnkav otnv tagn, yla emiluon mo
nepimlokwv mpoBAnudatwy mou adopolv dedopéva eupeiag KALLAKOG.
o ExeL e€okelwBOEL PE TN XPON LOVIEPVWV TIPOYPOUOTIOTIKWY TIEPLBOAAOVTWY, WOTE
va propel va vAomolel Kot va eAEYXEL TIELPAMOTIKA TG SIKEC TOU QAYOPLOULKES
TEXVIKEG 0€ CUVOAQ SESOUEVWY TOU TIPOYLLOTLKOU KOGUOU.

Fevikég Ikavotnteg
NauBavovtag unoyn TG YEVIKES LKAVOTNTEG TTOU TIPETTIEL VOL EXEL QUTOKTHOEL O TITUXLOUXOG (OMTWG QUTEG aVaypapovTaL 0To
Mapaptnua AutAwuatog kot mapatidevial akoAovdwe) o€ moLa / TOLEG IO AUTEG ATTOOKOTTEL TO UATNUQ;.

Avaintnon, avaduon kat cuvdeon Se5ougvwy Kat Sxeblaouos kat Slaxeiplan Epywv

TANPOQPOPLWY, LUE TN XPHON KL TWV QImapaitnTwy SeBaouog ot SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOUIKOTN T
TeXVOAoyLWV 2€Baodg ato Quatko meptBaAlov

lMpooaployr) OE VEEG KATAOTATELS Emti&elén KowwvikriG, EmayyeAUATIKAG KAt NYKIG uTteuIUVOTNTAG
Angn anopacewv kat evatodnoiag oe éuara @UAou

Autovoun epyaoia A0KNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ eEAeUBePNS, SNULOUPYIKNG KL ETTAYWYIKNG OKEYNS
Epyaoia os 6tedveg meptBaAlov

Epyacia oe Slemiotnuoviko neptBaiiov AMeg...

Mapdywyn VEwWV EPEUVNTIKWY LOEWV

e Avalntnon, avaAuon kal cuvBeon Sedopévwy Kat TAnpodopLwV, Le TN XPHon Kot
TWV AImapaiTNTWV TEXVOAOYLWV.

e [lpoaywyn tng eAelBepnc, SNULOUPYLKAC KAL ETOYWYLIKAG OKEPNG.

e Edappoyn aAyopLlOUIKWY TEXVIKWVY ALXUAG.

e [lpocaployr O€ VEEG KATAOTAOELG.

e AfUn anoddocswy.

e Autovopn epyaocia.

e Opoadikn epyaocia.

NEPIEXOMENO MAGHMATOZ2

Emtideypéva B£pata ano TG akOAouOeg MePLOXEG:

Kupatiopog (streaming): Meletwvtal TeXVIKEG emefepyaciog oUVOAWV Sedopévwy Tou
QITOKAAUTITOVTOL HE TN Hopdn KUHATOG. ACXOAOUUOOTE E TEXVIKEG TIPOCEYYLONG BACIKWVY
OLOTNTWV TOU KUMATOC, OELOTIOLWVTAG €Val TIOAU MIKPO OmMOTUMWUO TNG MvAUNG. Ma
napdadelypa Ba acxoAnBolpe e TeXVIKEG OSelypatoAnPiag Tou KUHATOC, TEXVLKEG
TPOOEYYLOTIKOU UTIOAOYLOMOU OTOTLOTIKWY UETPAOEWY Tou (T.)X., MANBo¢ SladopeTikwy
otolxelwy, ouxvotnteg epdavicewv otolxelwyv, heavy hitters, KAL), KABWG KAl TEXVIKEG yLa
TPOCEYYLOTIKN eMiAUON YpadoBewpnTiKwY PoPANUATWY (TT.X., CUVOECLUOTNTA, ATOCTACELC,
HEYLOTA TALPLACHATA), KOL TEXVIKEG DIATPAPIOMATOC TOU KUPATOG (Y, dpiAtpa Bloom).
Ikwaypadnon (sketching): Mehetwvtal TEXVIKEG yla TOV UTIOAOYLOUO €VOG TPOOEKTLKA
ETUAEYUEVOU OUVOAOU WETPNOEWV (N oklaypadnon) C(X) evoc ocuvolou Sedopévwy X, €tol
WOoTEe va elpooTe og BEon va TPoodLoploou e BACLKEC TTOPAPETPOUG TOU X ATTO THV aAVAyvVWon
Kal povo tng oklaypadnong C(X). Mapouaoidlovtol amoTEAECUATO YO TNV TTApAywyn p-




otaBepwV oklaypaPioEWY, Yl apaty avaktnon (sparse recovery) kat €Aeyxo LSLOTATWV
(property testing).

AAyopLOpoL yia KOpata ypadpnuatwyv: EWBKA ylo MEPUTTWOEL OTIOU TO KUHA SeSouEVwy
adopa €va duvaulka eEeAlocopevo ypadnua, peletwvrtal pEbodot emniluong BepeAtwdwyv
MPOoBANUATWY yla Ta ypodruoata auTd, OMWE KOVIWVOTEPOG yeitovag, ouvdeolpotnTa,
XpNouol amootdoswy, apalwteg Topng/ddoparog (cut/spectral sparsifiers), taptdopota Kot
oklaypodpnoelg ypadpnuatwy, K.AT.

EvaioOnto¢ wg mpog tnv Ttormkotnta koatakepuatiopog(locality sensitive hashing):
MEAETWVTAL TEXVIKEG YLAL QTOTIUNON TNG OUOLOTNTAG AVTIKELLEVWY, TNV avalntnon cuxva
eupavilOPEVWY OCUAOYWVY OVTIKELMEVWY, KAl Tov eaptwpevo amd ta Sedouéva
KOTOKEPUATIOUO.

Meiwon 6&iwdotaong: Meletdtol 1o BepeAwdeg Anupa twv Johnson-Lindenstrauss, kot
TEXVLIKEC YLO TIPOOEYYLON UNTPWWVY ATIO UNTPWA HKpoU Babuou (.., principal component
analysis, SVD, CURE).

EAEYXOG QMALTACEWV EMKOWWVIAG: MeAsTwvTal BACIKA TTPOYPOUMOTIOTIKA HOVTEAQ (TT.X.,
MapReduce, Hadoop) yia tn oxedioon alyopibuwv mou mpoopilovtal yla HOVIEPVA
UTIOAOYLOTIKA.  TepLBAAAOVTA TIOU €KTEAOUVTOL OF OUTOKEVIPWHUEVOUC UTIOAOYLOTEC,
OTOXEVUOVTAG OTNV EAAXLOTOMOLNCN TWV AmaltHoeEwV aAnAenidpaong UETALL Twv
UTIOAOYOTIKWVY TIOPWV. H oklaypddnon ypadrnuatog elval pLo TeXVIKA iou Bondd onpavtikd
TMPOC OUTH TNV KatevBuvon, Olaitepa av TPEMEL va  eneepyaoTOUUE  SUVOHIKA
petaBal\opeva ypadnpata.

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIONOTHZH

TPOMOZ NAPAAOZHZ °
Mpdowrno ue mpoowrno, EE amootdoewg
ekmaidevon KA.

EBSopadiaieg SLONEEELG.
e 15-nuepeg avaBeoelg ylo TO omitt
(mpoypoppaTIOTIKEG avaBEaelg i/Kal BewpnTIKES

0.OKNOELG).

XPHZH TEXNOAOTIQN °
NAHPO®OPIAZ KAI EMIKOINQNIQN

Xpnron Stadavelwy yla T SLaAEEeLC.

o , , ,
Xorion T.1LE. ot Abackadia, omy Anulouyia Ko ouvtnpnon LotoBeoiag
Epyaotnpiakn Exnaidevon, otnv Emkowvwvia uaer’] portog, He Me pLyp Ot¢ n Mab n patog,
£ TOUG (POLTNTE: . , , ,

He Tous potriTee Avokowwoelg, HpepoAoylo, Xpnowo YAO

(6Ladaveleg, ONUELWOELS, OXETIKO UALKO o TO
Slabiktuo).
e AwdBeon dnuocwwv ouvolwv Sedopévwy Kol

napadelypdtwyv  eAevBegpouv  kwdlka,  ylo
TELPAUOTIONO.
OPrANQzH AIAAZKANIAZ : doprog Epyaoiag
Meptypagovrat  avoAuTikd o TPOmoG Kot APaUTfIPIOTnTa Efa AVoU
uedodot dtbaockaliag. . K n
Madéetg, Seuvdpla, Epyaotnpiakn Aoknon, AlaAEgerg 13*3=39 wpsg

Aoknon lebiou, MeAétn & avdAuon
BiBAloypapiag, @povriotrplo, Mpaktikn
(Torto9étnon), KAk Acknon, KoAAreyvikd
Epyaotiipto, Awadpaotikn Sbaokalia,
EKTToULOEUTIKEG ETILOKEYELS, EKTOVNan UEAETNG
(project), Suyypa@n epyacias / epyaotwy,
KaAAwteyvikn dnutoupyia, KA.

Avaypd@ovtal oL WPEG UEAETNG TOU QoLTNTH yLa
kade padnaiakrn dpaoctnpiotnta kadwg Kat ot

EniAuon aoknoswv Kat
nopadeiypata, otny
aiBouvoa StdaokaAiog

13*2 = 26 wpeg

ATOULKN LEAETN, eMiAuon
0lOKAOEWV KoL
gvacxoAnon Ue
avaBEoeLg yLa To oTtitL

60 wpeg




WPEG Un kaBobnyoUUEVNG UEAETNG CUUPWVA UE
TG apxEG Tou ECTS

20volo MaBnpartog 125 wpeg

AZIOAOTHZIH ®OITHTQN
Meptypapn tng dtabikaaiag aktoAoynong

MNwaooa AoAoynong, Médobot aéloAdynong,
AlaUopQWTIKA 1) SUUTEPAOUATIKN, AoKyuaoio
MoAdariAri  Emidoyris, Epwtrioets S0vrouns
Anavtnong, Epwrtrioeic Avamtuéng Aokipiwv,
Ermtiduon  [lpoBAnuatwv, [panty Epyaoia,
Ex9ean / Avagopda, [pogopikry Eéctaon,
Anudaoia Mapouoiaan, Epyaotnpiakn Epyacia,
KAwvikny  E&€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avagépovtal pnta mPoobLOPLOUEVA KPLTHPL
aéloAdynong kat eav kat mou ivat mpooBaaotua
Q7o TOUG (POLTNTES.

FAQZIA AZIONOTHZHE: EAAnVIKA
MEGOAOZ A=IONOTHZHZ:

(v TeAlky ypamty e€fétaon, HE E€pwTAUOTA
QVATTUENG ETIXEPNUATWY Ylo eMiluon MPoBANUATWY
KOL LOKNOEWV.

(w) MPOALPETLKI TTPOYPOULATLOTLKY Epyaoia.

(w) AvdBeon yla to ottt

H akplpng Swadikaoia afloAoynong tou pabrnuotog
glval dlabéoiun otoug poltnteg amod tnv Lotobeoia Tou
padnuatog.

ZYNIZTQMENH-BIBAIOTPADIA

-lMpotewouevn BiBAoypagpia :

-ZuvaQn eNLOTNUOVIKA TEPLOSIKA Kat oUVESpLAL:




MYEO048. AcUppateg ZeVEELG

MEPIFPAMMA MAGHMATOZ
FENIKA
2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHX
EMNINEAO 2MOYAQN | MPONTYXIAKO
KQAIKOZ MAOHMATOZ MYE048 | EZAMHNO 2NOYAQN >=

TITAOZ MAGHMATOZ | AZYPMATEZ ZEY=EIZ

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ MEPIMTWON TTOU 0L TILOTWTLKEG UOVAOEC ATTOVEUOVTAL OE SLAKPLTH EBAOMAAIAIES

UEPN Tou padnrparog m.x. AlaAgéeLg, Epyaotnplakés AoKnoeLs K.AT. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEG QITOVEOVTAL EVIALN YLA TO CUVOAO TOU UaTnUATOG MONAAEZ
avaypayte tic eBdouadlaies wpeg Stbaokaliag kot To aUvolo Twv AIAAZKANIAZ
TILOTWTIKWY ovadwV
Awalé€elg / Epyaotnplakég Aoknoelg / Opovtlotrpla 5 5

MpooYéate oelpeg av xpetaotel. H opyavwon didaokadiag kat ot
OLbaKTIKEC UEGOSOL TTOU XPNOLLOTIOLOUVTAL TTIEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ

yevikoU urmoBadpou,

£L81koU urtoBadpou, ebikevong

VEVIKWV YVWOEewV, avantuéng deélotntwv

ElSkoU untoBabpou

MPOAMAITOYMENA MAGHMATA: | OXI
FAQ2IA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:
TO MAGHMA MPO:Z®MEPETAI ZE | NAI

OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGHMATO? (URL)

MAOGHZIAKA ANOTEAEZMATA

Ma6fnolakda AntoteAéopata
Meptypagovral ta LadnoLlakd ATOTEAECUATA TOU UATIUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KL LKAVOTNTEG
kataAAnAou emutéSou mou Ya aOKTHOOUV 0L POLTNTEG UETH TNV EMLTUXN OAOKAPWaN TOU LodUaTOG.
SupBouleurteite to Mapaptnua A
o [leptypaepr) tou Emumédou twv Madnotakwyv AloteAeoudtwy Lo Kade éva kUkAo omoudwv oUupwva ue to lAaioto
Mpoaodvtwv tou Eupwmnaikou Xwpou Avwtatng Eknaideuang
o [leptypapikoi Aeikteg EmuméSwv 6, 7 & 8 tou Eupwrniaikou MAatciouv Mpoadvtwv Awa Biou Madnong kot to Mapaptnuc B
o [lepiAnmtikég O6nyos ouyypapric Madnolakwv AmoteAeoudTwy

To pAaBnua mpoodEPEL LLa ELCAYWYN OTLG ApXEG TNG acupuatng Stadoong kat otn oxedlaon
plaGg acuppatng Levéng. Itoxog Tou pabnuartog eival va mpoodEpel otoug GoLTNTEG T
KOTAAANAa epodla yla TNV Katavonon twv palvopévwy mou unelogpyovtal otn dtadoaon
ONUOTOG KABWE KOl TWV opXWV TIou SLEMOUV TN oXedlaon Kal HEAETN TWV OCUPUATWY
ETUKOLVWVLWV.

OL polTNTECG PETA TNV ETILTUXN OAOKANPWON Tou pabnuatog Ba eival o B€on va:
e  KOTOVOOUV TLG TPOKANOELG KOL TOUC BacLkoUG TTEPLOPLOOUG TToU BETEL N acupuatn

Sladoon otnv oxediaon piag Levéng




UTtopoUV va meplypalouv He moLo TPOTo pia acvppatn Levén dadépel and
gevolpuoTn

nieplypaouv ta Stadopa patvopeva mou StEmouy tv Sladoon evog orHaTog Kal
Va EKTLIOUV TIOLOTLKA TNV enidoaon piog (evéng

EKTILOUV TO BaBbuod enidpaong Stadopwyv MOpAUETPWY 0TNV AmodoTKOTNTA Uiag
{evéng

€TUAUOUV TPOBAARLATA TTOCOTIKOTIOLNONG TOU Looluyiou Levéng

Fevikég IkavotnTeg
AauBavovtag urmtoyn TiG YEVIKES LKAVOTNTES TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TITUXLOUXOG (OTTWG QUTES AVaypaQovTaL OTO
Mapdptnua AutAwuatog kot mapatidevral akoAovdwe) o€ moLa / TOLEG O AUTEG ATTOOKOTTEL TO UAdnua;.

Avaintnon, avaduon kat ouvdeon SeSougvwy kat Sxeblaouog kat Staxeiplan Epywv

TIANPOWOPLWY, UE TN XPHON KAL TWV arapaitntwv 2€Ba00¢ 0TN SLAPOPETIKOTNTA KL TNV TTOAUTTOALTIOUIKOTN T
TeXVoAoyLwvV 2€Baodg ato puatko meptBailov

Mpooapoyn O€ VEEG KATAOTAOELG Entibeién kowvwvikng, emayyeAuatiknc kat ndikng umteuduvotntag
AfYn amopdaoewv Kat evatodnoiac oe Yéuata @uAou

Autovoun epyaoia A0OKNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn tne eEAeUTepng, SNIULOUPYIKNG KAl ETTAYWYLKIG OKEYNG
Epyacia oe 5tedveg meptBaiiov

Epyacia oe Siemiotnuoviko neptBaiiov AMeg...

Mapaywyn VEWV EPEUVNTIKWV LOEWV

Mpoaywyn eAeVBepnG, SNULOUPYIKNG KL EMAYWYLKAG OKEYNG

Avalntnon, avaiuon kot cuvBeon SeSoUEVWY, TEXVIKWVY KoL TTANpodopLwy, LUE TN
XPNOoN KAl TWV amapaitnTwy TEXVIKWV

Juvduaotiki avaiuon pedodwv yla emiluon mpoBANUATWY

Avamntuén alyoplBuLKnAG okePNG

Ikavotnta adaipeong otn povtehomoinon npoBAnUaTwyY

Autovoun gpyaocia

Opadikn epyacia

NEPIEXOMENO MAGHMATOZ2

310 pabnua mpoodépovial BACIKEG YVWOELS NXOVIKOU TNAEMIKOWWVLWY EC0TIACUEVEC OF

Bépata anwlslwy dtadoong onuatog Kot HeAETNg tou ooluyiou levEnc. Kupleg Bepatikeg
EVOTNTEG elval oL €€NG:

Baolkég apyeg SLaAdoong onUaTog
Movtelomoinon tou tpdmou Stadoaong
AVOAUTLKA LOVTEAQ EKTIUNONG TWV AMWAELWV
o AnwAeleg eninedng yng
o AnwAeleg 5V0 aKTVWV
o AnwAeleg mepibAaong
o Zwveg Fresnel
o looluylo Teuéng (Link Budget)
EUMELPIKA LOVTEAQ EKTLUNGONG TWV OTTWAELWY
o Movrtéha e€wtepkol xwpou (Okumura Hata, Egli, IEEE, ITU-R P1546, WINNER)
o Movtéha ecwTtepPLkoy xwpou (AmANG kKAong, COST 231, ITU-R P1238)
Ataelelg kal xapaktnplopog StavAou
o Aloheielg pkpng KApoKag
o Awaelelg peyaing kAlpakag




0 EUMELPLKOG TPOCSLOPLOUOG CUVTEAEDTH AMWAELWY

AIAAKTIKEZ kat MAOHZIAKEZ MEGOAOI - AZIOAOlHzZH

TPONOZ NAPAAOZHZ
Mpdowrno ue mpoowrno, EE amootdosws
ekmaibevan KA.

Yelpd Sladé€ewv Kot aAAnAentiSpaon e Toug PpoLTNTEC
MECW OUVIOUWV OOKACEWV KOl EPWTOTOVTNOEWV.
EpyaoTnplakéG OLOKAOELG KAL QOKNOELG KATAVONONG LIE
XPnon KatdAAnAou AOYLOULKOU.

To pabnua mepAapBAVEL EpYAOTNPLAKEC QLOKINOELG Kall
0OKNOELG Katavonong. Ol €pyaoTnpLaKEC OOKNOELG
yivovtal pe tnv Bonbela €ldlkol AOYLOULKOU HE TNV
obnyou. Ot
EPYAOTNPLAKEC AOKNAOELG EIVaL OXETIKEG UE TNV Bewpia
HAOnua

ouyxpova

ouvodela  TANPOUC  E€pyaoTnPLOKOU

TIOU  OVANTUOOETOL  OTO KoL €lvou

TIPOCOVATOALOUEVEG oe TIPOAKTIKA
npoPAnuata  oxedloong oouppatwyv elvewv. Ot

0OKNOELG Katavonong yivovtal oe MATLAB.

XPHzH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M1.E. otn Albaokadia, otnv
Epyaotnplaxr Exknaibevon, otnv Entkotvwvia
UE TOUG (POLTNTES

Xprion Slwadavelwv kat Sladpaotikol Tivaka OTLG
SlaAE€eLc.

Xpron UTOAOYLOTWV  KATA TN
£PYQOTNPLAKWY OLOKHOEWV.

Ste€aywyn  Twv

Juvtnpnon wrtobeoiog padruotog pe ERSopadlaio
HuepoAdylo, Avakolvwoel Kol mapox Ot8oKTkol
UALKOU (Sladaveleg, SIOAKTIKEC ONUELWOELS).

Avdaptnon  BaBuoAoylwv LotoBeoia

padnuatog.

otnv TOou

Atlomoinon nAektpovikol Taxudpopeiou Kol HECWV
KOLWVWVLKNG SIKTUWONG yLo TTANPECTEPN ETILKOWVWVIA LE
Toug dolTnTEC.

OPTANQzH AIAAZKAANIAZ

Meplypdovral  avaAutikd o TPOmoG Kat
uédodot Stbaokaliag.
Aladé€elg, Seuwvapla, Epyaotnplakrn Aoknon,
Acknon [ebiou, MeAétn & avaduon
BiBAwoypagpiag, @povrtiotiplo,  lNpaktikn
(TortoO€tnon), KAwiwkny Acgknan, KaAAtexviko
Epyaotriplo, Aabpaotikn Sbaokalia,
EKTTQUOEUTIKEG ETILOKEWELG, EKITOVNON UEAETNG
(project), Suyypa@n epyacias / epyaotwy,
KaAAiteyvikn dnutoupyia, K.AT.

Avaypd@ovtal oL WPEeG UEAETNG TOU poLTNTH yLat
kade padnotakn Spaoctnplotnta kKadwe Kat ot
WPEG Un kaBobnyoUUEVNG UEAETNG CUUPWVA UE
TG ApXEG Tou ECTS

, ®doprog Epyaociag
A 2
paoctnplétnTa Efoqurivou
Aldaokalia 13*3 = 39 wpeg
Epyaotnplo 13*2 = 26 wpseg
Qpeg Melétng 60 wpeg
Z0volo MaBniparog 125 wpeg

AZIOAOTHzZH OOITHTQN
Meptypapn tne Stadikaoiac aétoAoynong

FAQZZA AZIONOMHZHZ: EAAnVIKA




Mwooa A&oAdynang, MéBobot aloAdynong,
ALQUOPQWTIKY 1) SUUTEPAOUATIKY, AoKiuaoio
MoAartAri¢  Emdoyng, Epwthoels Zuvtoung
Anavtnong, Epwtrioels Avamtuéng Aokiiwv,
Ermtiduan  MpoBAnudtwv, [panty Epyaoia,
Ekdeon / Avagopd, fMpopopwr E&taon, | (i) TEAKN yparmtn e¢€taon.
Anudaoia Mapouoiaan, Epyaotnpiakn Epyacia,
KAwikny  E¢€taon Aodevoug, KaAAutexvikn
Epunveia, AAAn / AAec

MEOGOAOZ A=ZIOAOTHZHz:

(i) EpyaotnplOKEG QOKNOELC.

Avapépovtal pntd mpoobLopLOUEVA KPLTHPLY
aloAdynong kat eav kat ou eivat mpooBaoiua

Q6 TOUG (POLTNTES. H akpBng Stadikacio afloAoynaong meplypadetal othv
LotoBeoia Tou pabriuarog.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvopevn BiBAloypadia :

BiBAio [33154041]: jvotiuata Kwntwv Emkowwviwyv, Exdoon: 2n/2013, Suyypadsic:
Kavatag ABavaoclog, Kwvotavtivou O@ihutnog, [Mdaviog Tlewpylog, Ekddoelg: A,
MANAZQTHPIOY & ZIA I.K.E

-Juvadn EMLOTNUOVLKA TEPLOSIKA:

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. Awdaktikr) tng MAnpodopikrg

MEPIFPAMMA MAGHMATOX
FENIKA
2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHS
EMNINEAO 2NMOYAQN | MPONTYXIAKO
KQAIKOZ MAGHMATOZ MYEO050 | EZAMHNO 2NOYAQN

TITAOZ MAOGHMATOZ

ALSakTIKn TN MANPodopLKNS

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TIOU OL TILOTWTLKEG UOVAOEC ATTOVEUOVTAL O SLOKPLTA UEPN EBAOMAAIAIES

Tou padnuatog m.y. AtaAésic, Epyaotnplakéc AoKNoeis K.Am. Av ol QPES NIZTQTIKEZ
TILOTWTLKEG LOVASOEG QITOVEOVTAL EVIXIX YL TO CUVOAO TOU UadNUATOG MONAAEZ
avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUvVoAo Twv AIAAZKANIAZ
TULOTWTIKWY UOVASwWV
Aloéetg / Epyaotnplakég Aoknoetg / @povtiotripla 3/2/0 5

(6).

MpooYéate oelpeg av xpeLaotel. H opyavwon dtdaokadiag kat ot
SLbaKTIkEG UEBOSOL TTOU XPNOLUOTIOLOUVTAL TTIEPLYPAPOVTAL AVAAUTLKA OTO

TYNOX MAGHMATOZ

yevikoU unmoBadpou,

eL16kov urtoBadpou, elbikeuong

VEVIKWVY YVWOEWY, avantuéng Seélotitwv

FENIKOY YNOBAGPOY

OOITHTEZ ERASMUS

MPOAMAITOYMENA MAGHMATA: | OXI
FAQ23A AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:
TO MAGHMA MPOZ®MEPETAI ZE | NAI

HAEKTPONIKH ZEAIAA
MAGHMATO? (URL)

https://ecourse.uoi.gr/enrol/index.php?id=1916

MAGHZIAKA ANOTEAEZMATA

Ma6fnolakd AntoteAéopata

SuuBouleurteite to Mapaptnua A

Meptypagovral ta LadnoLlakd ATOTEAECUATA TOU UATIUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KL LKAVOTNTEG
kataAAnAou emutéSou mou Ya AOKTHOOUV 0L POLTNTEG UETH TNV EMLTUXH OAOKANPWON TOU UaINUATOG.

o [Ieptypacpri tou EmunéSou twv Madnaotakwy AloteAsoudtwy yla Kade Eva KUkAo ormtoubdwv aUupwva Ue to lAaioto
Mpoodvtwy tou Eupwrnaikou Xwpou Avwtatng Eknaibevong

® [lepypacikoi Asiktec Emutédwy 6, 7 & 8 tou Eupwmnaikou lMAatoiou Mpoooviwy Ata Biou Madnaong kat to Mapaptnuo B

® [lepiAnmtikog O6nyoG auyypaprc Madnotakwyv ATOTEAECUATWY

To pabnua otoxevel

TIPOYPAUUATIOMOU

e  OTNV KATAVONGCN 0pXWV 0pyAvwaong tng St6aokaAiag Kat SI6AKTIKNAG TNG
MAnpodoplkng otnv npwtofaduta kat SeutepoBabula Eknaideuon
e OTNV €KUABNON YeVIKwY LeBOSWV SLEAKTIKAG BepdTwy aAyopLlBULKAG Kal

e  OTNV eKPABNON KOWOTOUWY LEBOSWV yLa TNV SLEAKTIKA TOU TPOYPAUATIOMOU
e 0OTNV eKLABOnon Aoylopiko yia tn Stdaktikr Bepdtwy NMAnpodopikng o

Anpotiko, Nupvaoto, AUKelo kat EmayyeApatikd AUKELO.

Ermdiwén Tou pabnpuartog eivat HeETA TNV 0AOKANPWOT) TOU oL GoLTNTEG va elval og B€on



https://ecourse.uoi.gr/enrol/index.php?id=1916

e Na opyavwvouv tn StdackaAia Bspdatwv MAnpodoplkng pe xprion GUAAwvY
gpyaoiog.

e Na oxedlalouv kat va uhomoloUv SI8aKTIKA oevapla o Bépata MAnpodopLkng o
nieptBaAlov oxoAeiou M/Buiag kal A/BuLag Ekmaideuong.

e Na xetpilovral ekmatdeuTIKA AOYLOULKA Ta omtoia Ba xpnoLUOmoLloUV oth
Sladikaoia tng Sibaokaliag.

Fevikég Ikavotnteg
AauBavovtag urmtoyn TiG YEVIKES LKAVOTNTES TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TTTUXLOUXOG (OTTWG UTES QVaLYPAQOVTAL OTO
Mapdptnua AutAwuatog kot mapatidevral akoAoUvdwg) o€ moLa / TOLEG O AUTEG ATTOOKOTTEL TO UAdnua;.

Avaintnon, avaduon kat cuvdeon SeSougvwy kat Sxeblaoucg kat Staxeiplan Epywv

TIANPOWOPLWY, UE TN XPION KAL TWV arapaitnTtwv S€Ba0o0G 0TN SLAPOPETIKOTNTA KAl TNV TOAUTTOALTIOUIKOTN T
TeXVoAoyLwv 2€Baodg ato puatko neptBailov

lMpooapoyn O€ VEEG KATAOTAOELG Emtidelén kolvwvikng, emayyeApUaTIKnG Kat nSkng umevuvoTnTag
AfYn aro@acewv Kat evatodnoiac oe Yéuata @uAou

Autovoun epyaoia A0OKNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn te eEAeUTepng, SNIULOUPYIKIG KOl ETTAYWYLKIG OKEYNG
Epyacia oe 51edveg meptBaiiov

Epyacia oe Stemiotnuoviko neptBaiiov AMeg...

Mapaywyn VEWV EPEUVNTIKWV LOEWV

Mpoaywyn eAeVBepnG, SNULOUPYIKNG KL EMAYWYLKAG OKEYNG

e Avalntnon, avaluaon kot cUvBean SeSoUEVWY, TEXVIKWY Kol TTANPodOpLWV, UE TN
XPNoN KAl TWV amopaitnTwy TEXVLKWV/TEXVOAOYLWY

e AvVAAUON TWV ATOLTHOEWV YLa TNV eMtiAuon evog mpoPAnpatog kot Andn

anopacswv

IkavoTnTa adaALPETLKAC TTPOCEYYLONG KaBwWE Kol povieAomoinong mpoBANUATwyY

JuvBetikn aflomoinon pebodwv yla emilucn VEwv poBANUATWY

Autovoun gpyaocia

Opadikn epyaocia

Edappoyn tng yvwong otnv mpdén

Mpocapuoyn o€ VEEC KATOOTACELG

Epyaocia o€ Slemiotnpoviko neptBaAlov

Mapaywyr VEwV EpEVVNTIKWY LOEWV

NEPIEXOMENO MAGHMATO2

1. H NAnpodoplKr WG YVWOTLKO OVTLKEIEVO KOl YVWOTIKO EpyaAEio.

2. HNAnpodoplKr WG YVWOTLKO AVTLIKEILEVO 0TO EAANVIKO EKTTOLSEUTIKO cUoTHMA

(H NAnpodoplk oto Anuotikd, oto [upvaclo, oto AUKEWO KAl oTnv

EmayyeApatiky Ekmaidevon - Baowkol dafoveg O18aokaAiog, AvOAUTLKO

npoypappa, Kukhot ortoudwv)

Awdsaktikn ko Stdackalia tng MAnpodopikrG: EvvoloAoyLko mAaiolo

4. Oewpieg padnong, OWAKTIKA MOVTEAQ, OSLOAKTIKEG TEXVIKEG (ALSAKTIKOG
HLETAOXNUATIONOG  evwwowwv  TnG  [MAnpodopikng, NonTIKA HOVIEAQ Kol
QVamapaoTAceLg TnG NAnpodopikng)

5. IxebLoopog SL8ackaliog, sKMOULSEUTIKA GEVAPLA, SLOOKTIKEG TOPEUPBAOCEL.
(A€lomoinon Logo-like meptBaAloviwy, Maxvidt poAwv & aglomoinon avaloylwv
otn &wbaktik svvowwv MNAnpodopikng, Mabnon Paciopévn oto Matyvidt
(computer games), Ekmaideutikn Poumotikn - xprion NXT Lego Robots, Arduino).

6. Ofpata afloAdynong.

7. Awdaokalia mpoypappatiopol (Aldoktikég uéBodol yla tn  SibaockaAla
TIPOYPOULOTIOTIKWY EVVOLWY, TUTIOL YVWOEWV OTOV TIPOYPAUUATIONO, ZUyXPoval

w




okédn).

TEXVOAOYLKA TIEPIBAAAOVTA VLA ELCOYWYIKO TIPOYPOUUATIONO KOl UTIOAOYLOTIKH

8. AiSaoKaAia AOYLOULIKWV YEVIKNG XPHRONG.
9. AiSaoKaAia AOYLOULIKWYV yLo TNV eKTtaibevon.

AIAAKTIKEZ kot MAOHZIAKEZ MEO@OAOI - AZIOAOTHZH

TPONOZ NAPAAOZHZ
Mpdowrno ue mpoowrno, EE amootdosws
eknaibevan K.AT.

ALOAEEELC

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[.E. otn Atbaokalia, otnv
Epyaotnplaxn Exknaibevon, otnv Entkotvwvia
LE TOUG POLTNTEG

e Xpnon Stadavelwv kot S1adpaoTikoU TiivaKa OTLg
SlaAE€eLg.

e Avdptnon S18akTikou UALKOU (Stadaveleg,
NAEKTPOVIKEG ONELWOELG KOLL OLOKNOELG) OTOV
LOTOTOTO Tou pabnuartocg (ecourse).

e Xpnon katdAAnAou AoyloptkoU ylo tn dtdackaia
OAYOPLOUIKAG/TIPOYPAUUOTIOUOU

OPIFANQzH AIAAZKAAIAZ

Meplypdgovral  avaAutikd o TPOmMoG Kat
uédobol Stbaockaliag.
AaAééetg, Seutvapla, Epyaoctnpiakn Acknon,
Aoknon lebiou, MeAétn & avdAuon
BiBAoypapiag, @povrtiotiplo,  [lpaktikn
(TormoY€tnan), KAwikn Acknon, KoaAAitexviko
Epyaotrjpto, Aabpaotikn Stbaokalia,
EKTTaUSEUTIKEG ETILOKEWELS, EKIOvVNOn UEAETNG
(project), Zuyypan epyacias / epyaciwy,
KaAAwteyvikn dnutoupyia, K.AT.

Avaypd@ovtal oL WPeG UEAETNE TOU QoLTNTH plat
kade padnotakn Spaoctnplotnta kKadwe Kat ot
WPEG Un kaBobnyoUUEVNG UEAETNG CUUPWVA UE
TG apxEG Tou ECTS

, doprog Epyaociag
A A
paotnplotnTa -
Aldaokalia 13*3 =39 wpeg

13*2 =26wpe¢
60 wpeg

Epyaotnplakrn aoknon
‘Qpeg MeAétng

Z0volo MaBnparog 125 wpeg

AZIONOrHZIH OOITHTQN
Meptypapn tne Stadikaoiac aétoAdynang

MNwaooa AéoAoynang, MéBobdol a&loAdynaong,
AlQUOpQWTIKA 1) SUUMEPAOUATIKN, AoKydaoio
MoAdartAni¢  Emtdoyng, Epwtnoelg Zuvtoung
Anavtnong, Epwrtrioeic Avamtuéng Aokiiwv,
Ermtiduon  lpoBAnuatwv, [panti Epyaocia,
Exdeon / Avagopd, [pogopikn E&Etaon,
Anuoota Mapouoiaon, Epyaotnplakn Epyacia,
KAwvikry  Eé€taon  Aodevoug,  KaAAwteyvikn
Epunveia, AAAn / AMec

Avaépovtal  pnta mpoobLoPLOUEVA KPLTHPLL
aloAdynong kat eav kat ou eivat mpooBaoiua
QIO TOUG (POLTNTEG.

FAQZZA AZIONOMHZHE: EAAnVIKA
MEG®OAOZ A=ZIONOTHZHZ:

(1) Tehikn ypamt e€€taon yla tnv afloAdynon tng
ETMAPKELOG PBAOKWYV  BEWPNTIKWY  YVWOEWV  HUE
EPWTNUATA TOAAMAWY  ETMAOYWV KAl QVATTUENG.
EmutAéov, Ba afloloyeital n kavotnta oxedioong
KataMnAwv  Slbaktikwv oevaplwv kot  oxedlwv
pobnuatwv oe Suadopa Bfpota  SISAKTIKAG TNG

MAnpodopLKAG.

(u) Epyaoctnplakn Epyaocia

xeblaon S8akTikwy oevapiwv & GUANWV gpyaociag
pobntwv. OL doutntég kaAouvialL va edopUOcoUV
oLyXPOVeG LeBOSOUC SLSOKTIKAG KOl VO TTPOTEIVOUV TNV
avamtuén ¢UAMwv  epyaciag ywa tn  SdaokaAia
BEUATWY TPOYPOUUATIONOU KAl TNV  UTIOOTAPLEN
QVATTUENG TNG aAYOPLOULKNG OKEYNC.

ZYNIZTQMENH-BIBAIOTPADIA




-Mpotewouevn BiBAoypagpia :

BiBAio [2606]: AdakTikég NMpooeyyloelg kat Epyaleia yia tn Adackahia tng MAnpodopLkig,
M. TpnyopLadou k.d., Ekdooelg NEwv Texvoloyuwy, ABrva, 2009. (ISBN 978-960- 6759-23-9)
BiBAio [13678] : Eloaywyr otn S180KTIKN TS mAnpodoplkng, B. I. Koung, KAewddapiBuog, 2005,
ISBN: 9789602098387

BiBAio [68374254]: Aldaktiki Kol Ixedlaopocg Exknmatdeutikwv Apactnplotitwyv STEM Kat
TNE, Wuyxapnc Zapavtog, KaloBpéktng Kwvotavtivog, EKAOZEIZ A. TZIOAA & YIOI A.E, ISBN:
978-960-418-706-5

-JUVapr EMLOTNUOVIKA TTEPLOSIKA:




MYEO053. Enefepyaoia Duaoikng Mwaooag

NEPITPAMMA MAOHMATOZ2

FENIKA
ZXOAH |MOAYTEXNIKH 2XOAH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHE
EMINEAO ZMOYAQN (MPONTYXIAKO
KQAIKOZ MAOHMATOz | MYEO53 EEAMHNO 2MOYAQN >=6

TITAOZ MAGHMATOZ |Emegepyacia Quaolkic NMwooag

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTLKEG AOVAOEC ATTOVELOVTAL O SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuarog .. AlaAééetg, Epyaotnplakég AGKNoeLS K.ATL. Av ol QPES NIZTQTIKEZ

TILOTWTLKEG UOVASEC QITOVEUOVTAL EVIXX YL TO GUVOAO TOU UadruaTog MONAAEZ
. . , , AIAAZKANIAZ
avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUvVoAo Twv
TLOTWTIKWY ovadwv
Awoé€elg / Epyaotnplakég Aoknoelg / Ppovtiotipla 2/2/1 5

TYNOZ MAGHMATOZ |EpBabuvong

yevikoU unoBadpou,

e16kou urtoBadpou, lbikevong

VEVIKWVY YVWoewV, avantuéng Seélotntwv

FNQ23A AIAAZKAAIAZ ko |EAAHNIKH
ESETAZEQN:

TO MAGHMA NPOzZMEPETAI ZE |NAI
®OITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

MAOHZIAKA ANNOTEAEZMATA

Ma6nolakd AntoteAéopata

Meptypapovral Ta LadnoLaKd AITOTEAEGUAT TOU UATNUATOG OL CUYKEKPULEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAArAou enuteédou mou Sa AITOKTIGOUV OL POLTNTEG UETA TNV ETULTUXN 0AOKANPpWON Tou UG UATOG.

SupBouleurteite to Mapaptnua A

® [lepypacpn tou Enutébou twv Madnolakwv AoteAeoudtwy yLa kade Eva kKUkAo amoudwv ouupwva ue to MAaioto
Mpoagovtwv tou Eupwmnaikou Xwpou Avwtatng Eknaideuang

® [lepypacikoi Aeikteg Emumédwy 6, 7 & 8 tou EupwraikoU MAataiou lpoodviwy Aid Biouv Mdadnong kot to MNapaptnua B
MepAnmtikog 06Nyog ouyypapns Madnotakwv AltoteAsoudtwv

EruSlwkopeva Habnolokd amoTeAECATA TOU LABUATOG
Y10 TéA0¢ autoU Tou podnuartog o ¢poltntrg Ba pmopet:

® va TTAPOoUCLATEL TIC BAOIKEG ApXEC KOl EVVOLEG TNG eMeepyaoiag UOLKNG YAWOooa(
e va meplypddel TG Stabéoipeg pebBodoloyieg enetepyaoiag Kal avamapaoTacng
KELUEVIKWY SES0UEVWV
* va TEPLYPADEL TIC TEXVLKEG TIOU XPNOLUOTIOLOUVTIAL ONUeEpa amo OSnpodlAelg
edapuoyég ota medla tng avdktnong mAnpodopiag, tng e€aywyn yvwong, Tng
KOTNYopLOTIoinoNg KELLEVWY, TNG autopatng epiAnyng KELHEVWY, TNG AUTOUATNG
Hetadpaong
e va oxeblalel kat ulomolel aAyoplBuou¢ avaAuonG KELUEVIKWV OeSOUEVWY,
€€aywyng XapoKTNPLOTLKWVY KoL EKTIAdEVONG TAELVOUNTWV.




Fevikég Ikavotnteg

AauBavovtag urmtoyn TiG YEVIKES LKAVOTNTES TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TITUXLOUXOG (OTTWG QUTES AVaypaQOoVTaL OTO
Mapdaptnua AutAwuatog kat napatidevtar akodoUSwe) oe mota / MOLEG A0 AUTEG ATTOOKOTIEL TO puadnua,;.

Avaintnon, avaduon kat cuvdeon SeSougvwy kat Sxeblaouog kot Staxeiplan Epywv

TANPOPOPLWVY, UE TN XPIION KAl TwY armepaitnTwy JeBaoudg atn SLaopPeTIKOTNTA KAl OTNY TOAUTTOALTLOUIKOTN T
TeXVoAoyLwv 2eBaoudg ato puatko neptBailov

Mpooaplioyn o€ VEEC KATAOTAOELG Entibeién kolvwvikng, emayyeAuatikig kat ndikn¢ umeuduvotntag
Anfgn anopdaocswv kat evatodnoiog o Yéuara uAou

Autovoun epyaoia AOKNON KPLTIKIG KOl UTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn tnG EAeUIEPNG, SNULOUPYIKNG KOl ETOYWYLKIG OKEYNG
Epyaocia oe Siedvég neptBiAlov L

Epyacia oe Siemiotnuoviko neptBaiiov AMgg...

Mapdywyn VEwv EpEVVNTIKWY L6EWYV e

e Avalntnon, avaAuon kat cuvBeon Sebopévwy Kal mMAnpodopLWY, LLE TN XpHnon Kat
TWV amapaitnTwy TEXVOAOYLWY

e [lpocopuOyr OE VEEC KATAOTAOCELG

e AfUn anoddcewv

e Opoadikn epyacia

e JxeSlLaouOC KL SLaxeiplon Epywv

e [poaywyn Tng eAeVBgpPNC, SNULOUPYLKAG KOL EMAYWYLKAC OKEYPNG

o [lapdywyn VEWV EPEUVNTIKWV LOEWV.

NEPIEXOMENO MAGHMATO2

Npwto Mépog
¢ Elcaywyn otn Xprnon TEXVLKWVY Kol aAyoplBuwy yla amoteAeopatikiy enefepyaoia kot
avaAuon tng GuaoLkng yAwooag
o TeXVIKEC avaAuong Kot popdoloyLkn emefepyacia KELLEVOU
® JUVTAKTIKA QVAAuoN
® InuocloAoyLk avaluon
¢ MpaypotoAoyikn avaluon
* Mebdbol avanapdoTaong KELUEVIKWY SES0UEVWV
* MéBodol anoteAeopatikr) Selktodotnong Sedouévwv
® IXESLOOUOC KAl Xpron EUPETNPLWY Kot AEELKOAOY LKWV TTOPWV
¢ AvaAuon kal e€aywyn mAnpodopiag amd cUANOYEG KELUEVIKWY SESOUEVWV

AgVtepo MEpog

o TeEXVIKEG KOl aAyopLOpOL yLa TNV onpacloAoyikn anocadrvion kelpévwy Opadomnoinon
KoL Bgpatikn Katnyoplomoinon,

® ApX£G CUCTNUATWY ATIAVTNONG EPWTNUATWY,

® INUOCLOAOYLKH avamapactaon Kelpévou, MovtéAo ALavUoUATIKOU Xwpou

o Texvikeéc Autdpatn dnuloupyia mepAPewy,

o Mnxavikr petadpaon.

Tpito Mépog
* TeXVIKEC KaTnyopLlomoinong kewpevikwv dedopévwy (Classification Techniques)

AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOTHzZH




TPONOZ NAPAAOZHZ
Mpdowrno ue mpoowrno, EE amootdosws
ekmaidevan KA.

MpOCWIO e TPOCWITO

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENMIKOINQNIQN
Xprion T.1.E. otn Atbaokadia, otnv
Epyaotnplaxn Exknaibevon, otnv Entkotvwvia
LE TOUG POLTNTEG

lvetal xprion texvoloylwv mAnpodopiag Kat
ETUKOLVWVLWY OTNV ETLKOWVWVLA LLE TOUG poLTNTEC.
Xpnotuormnotlouvrtal: eclass, email kat forum.

OPIFANQZzH AIAAZKAAIAZ
Meptypagovrat  avaAutikd o

uédodot Stbaokaliag.

TPOMoOG Kot

AaAéetg, Seuwapla, Epyaotnplakn Aoknon,
Aoknon  [ebiou, MeAétn &  avaduon
BiBAoypaepiag, @povriotrplo, Mpaktikn
(TortoO9€tnon), KAwiwkn Aocknon, KoAAiteyviko
Epyaotiiplo, Awabpaotikn Sbaokalia,
EKTaUSEUTIKEG ETIOKEYELG, Ekmovnon ueAétng
(project), Suyypapr epyaoiac / epyaciwy,
KaAAiteyvikn Snutoupyia, K.AT.

Avaypd@ovtal oL WPeG UEAETNG TOU QOLTNTH YLa
kaOe padnaoiakn Spactnplotnta Kadws Kot ot
WPEG Un kaedobnyoUUEVNS UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, ®doprog Epyaoioag
Apaoctnplotnta 3
Eéaunvou
Aldaokohia 60 wpeg
Opovriotnplo 30 wpseg
Eknovnon Epyaoiag 60 wpeg
20voAo Madnuarog 125 wpeg

AZIOAOTHZIH ®OITHTQN
Meptypapn tng dtabikaaiag aktoAoynong

MNwaooa A&oAdynong, Médobot atoAdynong,
Alauopewtikn 1) ZUUTTEPAOUATLKY, AoKiuaoia
MoAarnAri¢  Emtdoyng, Epwtrioelg Z0vroung
Anavtnong, Epwtioeig Avantuéng Aokiuiwv,
Emtiduon  lMpoBAnuatwv, [panty Epyacia,
Exdeon / Avagopd, [lpogopikri EEtaon,
Anuoota Mapouaoiaon, Epyactnplakn Epyaoia,
KAk Eé€taon  AoUevoug,
Epunveia, AAAn / AMeg

KaAAwteyvikn

Avaépovtal  pnta mPooSLOpLOUEVA KPLTHPLA
aloAdynong kat eav kot mou eivat mpoaBaoiua
Q7O TOUG (POLTNTEG.

FAQZZA AZIONOTHZHZ: EAANVIKA
MEG®OAOZ A=ZIONOTHZHZ:

o Ekmovnon Epyaciag (Project): avamtuén
OAOKANPWUEVOU CUOCTIUATOC OE OUYKEKPLUEVO Tiedio
™me (50%

OUVOALKOU BaBuou)

enefepyaociog GUOIKAG YAwooag ToU

e [parmtn E€€taon (50% tou cuvoAikoU BaBuou)

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvouevn BiBAloypagpia :

-JUVaQpn EMIOTNUOVIKA TEPLOSIKA:

. H texvoloyla tng mAnpodopiag otnv eneepyaocia ¢puoikng y\wooag — mpofAruota

enefepyaciag duokng yl\wooag», Kwvotavtivog T. Opayyog, Avaoctaolog M. Koutooukog,
ekdooelg 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




MYEO054. Avaloyikd KukAwpota

NEPITPAMMA MAGHMATOZ
FENIKA
2XOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ
ENIMNEAO 2NOYAQN | MNMPOMNTYXIAKO
KQAIKOZ MAOGHMATOZ MYEO54 | EZEAMHNO zZMOYAQN >6
TITAOZ MAGHMATOZ | AvaAoyikd KukAwpota
AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTLKEG AOVAOEC ATTOVELLOVTAL O SLOKPLTA EBAOMAAIAIES
uépn tou padnuatog m.y. AlaAésig, Epyaotnplakéc AoKNoeis k.Am. Av ot QPES NIZTQTIKEZ
TILOTWTLKEG UOVASOEG QITOVEOVTAL EVILX YL TO CUVOAO TOU UaNUATOG AIAASKAAIAS MONAAEZ2
avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUVoAo Twv
TULOTWTIKWY UOVASwWV
Aloéelg / Epyaotnplakég Aoknoelg / Opovtiothpla 5(2,2,1) 5
MpooYéate oelpeg av xpetaotel. H opyavwon didaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOX MAGHMATOZ

yevikoU urmoBadpou,

eL6kov urtoBadpou, elbikeuong

VEVIKWVY YVWOEWY, avantuéng Seélotritwv

ElSkoU untoBabpou

MNPOANAITOYMENA MAOHMATA: | OXI
TAQ2IA AIAAZKAAIAZ kot | EAAHNIKH
EZETAZEQN:
TO MAOHMA MPOZMEPETAI ZE | NAI

®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

MAGHZIAKA ANOTEAEZMATA

Ma6fnolakd AntoteAéopata
Meptypagovral ta UodnoLlakKd AmOTEAECUATA TOU UATTUATOC OL CUYKEKPLUEVES YVWOELS, SEEIOTNTEG KAL LKAVOTNTEG
kataAAridou emutédou mou Y atoKTOOUV OL POLTNTES UETA TNV EMLTUXN 0AokApwaon Tou puadhiuatog.
SuuBouleuteite to MNapaptnua A
o [leptypaepr) tou Emumédou twv Madnatakwv AToteAeoudTwy yLo Kade éva KUKAO omoudwv oUupwva ue to lNAaioto
Mpoadvtwv Tou Eupwmnaikou Xwpou Avwrtatng Eknaideuong
o [leptypapikoi Aeikteg EmuméSwv 6, 7 & 8 tou Eupwrniaikou MAatoiou lMpoadviwy Awa Biou Madnong kat to Mapaptnuo B
o [lepiAnmtikég O6nNyos ouyypapric Madnolakwv AmoteAeoudTwy

To pABNUO €Xel WG OTOXO VA €LOAYEL TOUC GOLTNTEG OTIC apXEG avaAuong, ocuvBeong,
oxeblaong, mpooopoiwaong, uAomoinong Kal LETPNONG OVAAOYLKWY KUKAWUATWV.

Meta tnv enttuyn oAokAnpwaon Tou pobnuatog, ot doltntég Ba ival og B€on va:

e No KatavooUV VOVOUETPLKEG TEXVOAOYLIEC KATAOKEUNG OAOKANPWUEVWV
KUKAWUOTWV




e Na katavoouv tn ¢uaotkr oxediaon kat tn Aettoupyia AoyIKwY KUKAWUATWY 0TO
eninedo Twv Tpaviiotop.

e Na avalUouv armAd Kot cUVOETA AVAOAOYIKA KUKAWLLATA.

e Na ocuvBETtouv avaAoyLlkd KUKAWOTA OTo eMminmedo Twv Tpaviiotop.

e Na oxedlalouv (oxnUATIKO Kol GUGCLKO ETIMESO) KO VO TIPOGOUOLWYOUV aVOAOYLIKA
OAOKANPWUEVA KUKAWUATO, VO EKTEAOUV LETPNOELC TWV XAPAKTNPLOTIKWY TOUG Kall
va emaAnBelUouy TIC eMEOO0ELG TOUC ETELTA ATIO €€QYWYN] TIAPACLTIKWY.

Fevikég IkavotnTeg
NauBavovtag uroyn TG YEVIKES LKAVOTNTEG TTOU TIPETTEL VOL EXEL QUTOKTHOEL O TITUXLOUXOG (OMTWG QUTEG QVaypapovTaL 0T
Mapaptnua AutAwuatog kat napatidevrar akodoUSwe) oe mota / OLEG A0 AUTEG ATTOOKOTTEL TO puadnua;.

Avaintnon, avaduon kat cuvdeon SeSougvwy kat Sxeblaouog kat Staxeiplan Epywv

TANPOQPOPLWY, LUE TN XPHON KL TWV QImapaitnTwy SeBaouog otn SLaPOoPETIKOTNTA KAt OTNV TTOAUTTOALTIOUIKOTN T
TeXVOAOyLWV 2€Baodg ato Quatko meptBaAlov

lMpooaployr) OE VEEG KATAOTATELS Emti&etén KowwvIKriG, EmayyeEAUATIKG KAt NBKIG UTTELTUVOTNTAG
Anygn anopacewv kat evatodnoliag oe éuara @UAou

Autovoun epyaoia A0OKNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikn epyacia Mpoaywyn t¢ eEAeVBEPNS, SNULOUPYIKIG KL ETTAYWYIKNG OKEYNS
Epyaoia os 6tedveg meptBaAlov

Epyacia oe Stemiotnuoviko neptBaiiov AMeg...

Mapdywyn VEWV EPEUVNTIKWY LOEWV

e [poaywyn eAeVBepng, SNULOUPYIKNG KL EMAYWYLKAG OKEYNG

e Avalntnon, avaAuon Kal cuvBeon 6£60UEVWY, TEXVIKWY Kol TTANPOPOPpLWY, LIE TN
XPNoN KAl TWV amopaitnTwy TEXVIKWV/TEXVOAOYLWV

e [lpocOpUOYr OE VEEC KATAOTAOCELG

e Avaluon TwV QmALTHOEWV yLa TNV €iAucn evog poBARUATOC

e |KavoTnTa adaLPETIKNG MPOOEYYLONG KABwWC Kal povteAomoinong mpofAnuatwy

e JuvBetikn aflomoinon pebodwv yia emiluon véwv mpoBAnuaTwy

e Autovopn gpyaocia

e Opoadikn epyacia

NEPIEXOMENO MAGHMATO2

Oewpla MOS tpaviiotop. H CMOS texvoloyla KATAOKEUNG OAOKANPWHUEVWY KUKAWUATWV.
Emokémnon kataokeung kot puolkng oxedioaong CMOS KUKAWMATWY. BaoKEG apXEG TNG
dwtohBoypadioc. Ixediaon (oxnuatikn kot dpuaotkr) kat avaAuvon MOS evioxuth: BOOLKEG
apxEG Asttoupyiag, avaluon pkpoU Kot LEYAAOU onuatoq. 2xediaon (oxnuatikn kat puoikn)
SLadoplkol eVIoXUTH, TEAECTIKOU EVIOXUTH, TEAEOTLKOC EVIOXUTAG SlaywyLllotntag. Ixedioon
(oxnuotikn kot duaotkn) kat ovaAuvon GATpwy. Mn YPAUULKEC £PAPUOYEC TEAECTIKWV
EVIOXUTWV. KUKAWHATA TAAQVTWTWV.

AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOANOIMHZH

TPOMNOZ NAPAAOZHE | Mpoowro pe poowmo: ERSopadiaieg Stalééelg otnv
Mpdowrno ue mpoowrno, EE amootdoews
ekmaibevan K.AT.

taén, Epyaotnplakn kabodnynon, Epyaocieg

XPHZH TEXNOAOTION | o  Xprion  Swadavewv o€ UMOAoyloT Kot

NAHPO®OPIAZ KAI EMIKOINQNIQN S1adpaoTikoy Tivaka oti SLOAEEELC.

Xpnion T.I.E. otn Abaokadia, atnv ' . Ael 5i
Epyaotnpiaxr Exnaibevon, otnv Entkotvwvia * Xpnon oT0 €pyactnplo EpYoAElwv OXedlaoNg
JLE TOUG OLTNTES (oxnuatko Kol duokod eninedo) KoL

TIPOCOUOIWONCG KUKAWUATWY O€ UTTOAOYLOTH).




e Juvtnpnon LotooeAibag. AVaKOLWVWOELG KAl TTapoxH
OL8akTkoU UAkoU (Staddveleg, epyaotnplakd
BonBrpata kat SLEAKTIKEG ONELWOELS).

e Atlomoinon tou nAektpovikol Taxudpopeiou yia tn
BeAtiwon tng emkowvwviag e toug poLtnTeg.

OPIFANQzH AIAAZKAAIAZ

Meplypdgovral  avaAuTikd o TPOmMoG Kal
uédodot dtbaockaliag.
AaAéetg, Seutvapla, Epyaotnpiakn Acknon,
Aoknon  lebiou, MeAétn & avdAuon
BiBAloypapiag, @povriatriplo, Mpaxtikn
(Torto9€étnon), KAwikry Aoknon, KaAAtexviko
Epyaotiipto, Awadpaotikn Sbaokalia,
EKTTolOEUTIKEG ETILOKEYELS, EKTOvNan UEAETNG
(project), Suyypagn epyacias / epyaotwy,
KaAAwteyvikn énuioupyia, KA.

Avaypd@ovtal oL WPeG UEAETNG TOU QoLTNTH ylat
kade padnaoiakn dpactnpiotnta kadws kat ot
WPEG UN KdobNyoUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

, Dopro¢ Epyaciag
Apaotnplotnta ooy
Aldaokalia 13*3 =39 wpeg
Epyaotrpla 11*2 = 22 wpseg
Epyaoieg 36 wpeg
‘Opec Melétng 28 wpeg
Z0volo Mafnparog 125 wpeg

AZIOAOTHZIH ®OITHTQN
Meptypapn tng dtabikaaiog aktoAoynong

MNwaooa AéoAoynaong, MéBobdot a&loAdynaong,
ALQUOPQWTIKN 1) SUUTEPAOUATIKY, AoKiuaoia
MoAdartAri¢  Emdoyng, Epwthoels Zuvtoung
Anavtnong, Epwrtrioelc Avamtuéng Aokiuiwv,
Ermtiduon  MpoBAnudtwv, [panti Epyaoia,
Ex9eon / Avagopd, [Mpogopikn E&taon,
Anuoota MNapouaciaon, Epyactnpiakn Epyacia,
KAwikny  E¢€taon Aodevoug, KaAAutexvikn
Epunveia, AAAn / AMeg

Avagépovtal  pnta mpoobLopLloUEVA KPLTHPL
aéloAdynong kat eav kat mou eivat mpooBaoiua
QIO TOUG (POLTNTEG.

FTAQI3A AZIOAOTHIHZ: EAANVIKA

MEG®OAOZ AZIONOTHZHZ:

(i) Tehwkny ypamt ef€tacn mou mepllapBavel Thv
enilvon mPoPANUATWY KoL AoKNOEwWvV. Ta ypamtd
aflohoyolvtal PBdaost TG 0pBOTNTAG KAl  TNG
TIANPOTNTOC TWV ATAVIOEWV.

(i) EpyaotnploKEG OOKACELG ME QVIIKELMEVO TN
oxedlaon kat mpocopoiwon KUKAWUATwY. Ot poltnTEg
alohoyoulvtal o KABe epyactnplokn aoknon.

H OSwdikaocia afloddynong twv doutntwyv eival
TPOCBACIUN OTNV LOTOOEALSA TOU HaBrpaTog.

ZYNIZTQMENH-BIBAIOTPADIA

-lMpotewouevn BiBAoypapia :

BiBAio: Ixediaon avaloykwv oAokAnpwuévwv KukAwuatwv CMOS, Behzad Razavi, EKS.:

KAelbapBuog, 2019.

BiBAio: Baowkég apxéc MikponAektpovikig, Behzad Razavi, EkS.: KhelbdapiBuog, 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




MYEO55. NMpooeyyiotikoi AAyopLOpot

NEPIFPAMMA MAGHMATOZ
FENIKA
IXOAH | NOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAl TAHPO®OPIKHZ
ENINEAO ZNOYAQN | NMPONTYXIAKO
KQAIKOZ MAOGHMATOZ MYEOQ55 | EZAMHNO ZMOYAQN >=6
TITAOZ MAGHMATOZ | MNpooeyylotikol AAyopLBuot
AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTIKEG UOVASEG ATTOVELOVTAL O SLOKPLTH EBAOMAAIAIES
UEPN ToU padnuatog m.x. AtaAééelg, Epyaotnplokes AoKNOoEeLG K.Am. Av QPES NIZTQTIKEZ
OL TTLOTWTIKEG LOVAOEG QITOVEOVTAL EVIALX YLA TO CUVOAO TOU AIAASKANIAS MONAAEZ

uadnuarog avaypayte tig eBdouadlaiec wpes dtdaokadiog kat to
0UVOAO TWV TLOTWTIKWVY LovadwV
Awalé€elg / Epyaotnplakég Aoknoslg / Opovrtiothipla 3/0/2 5
MpooYéate oelpeg av xpetaotel. H opyavwon didaokadiag kat ot
OLbaKTIKEC UEGOSOL TTOU XPNOLLOTIOLOUVTAL TTIEPLYPAPOVTOL AVUAUTIKA
oto (6).

TYNOZ MAGHMATOZ | Eppabuvong

yevikoU unmoBadpou,

£L81koU urtoBadpou, ebikevong

VEVIKWV YVWoewV, avantuéng Seélotntwv

MPOAMAITOYMENA MAGHMATA: | -

FTAQZZA AIAAZKAAIAZ ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA MPOZMEPETAI ZE | NAI
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | http://www.cse.uoi.gr/~cnomikos/courses/approx/approx-

MAGHZIAKA ANOTEAEZMATA

Ma6nolakda AntoteAéopata
Meptypapovral Ta LadnoLaKd AITOTEAECUATA TOU UADNIUATOG OL CUYKEKPULEVEG YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
kataAAnAouv enutédou mou Ya AOKTHOOUV 0L POLTNTEG UETH TNV EMLTUXH OAOKANPWON TOU UaINUATOG.
SuuBouleuteite to MNapaptnua A
o [leptypaepr) tou Emunédou twv Madnatakwv AloteAeoudtwy yLa kade éva kUKAo amoudwv cuupwva ue to MAaioto
Mpoodvtwy tou Eupwrnaikou Xwpou Avwtatng Eknaibevong
o [leptypagpikoi Agikteg Emunédwv 6, 7 & 8 tou Eupwmnaikov MAataiou Mpoadviwv Awd Biou Madnang kat to Mapaptnuo B
o [lepiAnmtikog O6nyoc ouyypaprc Madnotakwv AnoteAeoudtwv

JTOX0C Tou pabnuatog elval n ewcaywyrn otn oxedlaon Kal TNV avAAUon TIPOCEYYLOTIKWY
oAyopBuwy yla duoemiluta umoAoyLotikd poBAnuata BeAtiotonoinonc.
MeTa tnVv emnituxn moapakoAolBnon Tou padrpatog o dottntig Oa yvwpllet:

e TLelval mpoBAnua BeAtiotonoinong

e TLEVAL TPOOEYYLOTIKOG aAyopLlOpog

e TLElval 0 AOYoG MPOCEYYLONG EVOG TTPOCEYYLOTIKOU aAyopLlOpou

e TLelval éva MPOOeYYLOTIKO cUOTN A TIOAUWVULKOU XpOVOoU

e TIOLEG £lval OL BACLKEG TEXVIKEG OXESLACNC TIPOCEYYLOTIKWY OAyopiBuwy



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

® TIPOCEYYLOTIKOUG aAyopLBuoug yia Stadopa yvwotd Suceniluta mpoPfAnuata
BeAtlotomoinong

® TIWG VA AIOSELKVUEL OTOTEAECLOTA LN TIPOCEYYLOLLOTNTAG.

Fevikég Ikavotnteg
AauBavovtag urmtoyn TiG YEVIKES LKAVOTNTES TTOU TIPETIEL VAL EXEL QTTOKTHOEL O TITUXLOUXOG (OTTWG QUTEG QVypA@OVTaL OTO
Mapaptnua AutAwpatog kat napatidevrar akodoUSwe) oe mota / OLEG AT AUTEG ATTOOKOTIEL TO puadnua;.

Avaintnon, avaduon kat ouvdeon SeSougvwy kat Sxeblaouog kat Staxeiplan Epywv

TIANPOWOPLWY, UE TN XPHON KAL TWV amapaitnTwv 2€Ba0o0¢ 0TN SLAPOPETIKOTNTA KAl TNV TOAUTTOALTIOUKOTN T
TeXVoAoyLwv 2€Baodg ato puatko neptBailov

lMpooapoyn Oc VEEG KATAOTAOELG Entibeién kowvwvikrg, emayyeAuatiknc kat ndikr¢ urteuduvotntag
Angn anopdacewv kat evalodnoliog o Féuara @UAou

Autovoun epyaoia A0KNON KPLTIKIG KOl LUTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn tne eEAeUTEPnS, SNIULOUPYIKIG KL ETIAYWYLKIG OKEYNG
Epyaoia oc 6tedveg meptBaAlov

Epyacia oe Stemiotnuoviko neptBaiiov AMeg...

Mapaywyn VEWV EPEUVNTIKWV LOEWV

e [1pocOpUOYH OE VEEC KATAOTAOCELG

e Autovopn egpyaocia

e [lpoaywyn Tng eAeVBePNC, SNULOUPYLKAG KOl EMAYWYLKAC OKEYNC
e AfUn anoddcewv

NEPIEXOMENO MAGHMATOZ2

MpopAnuata BeAtiotonoinong. AUGETIAUTO UTTOAOYLOTLKA TIPOBANUATO KoL TIPOCEYYLOTIKOL
oAyoplOpol MoAUWVUMLKOU XpOvou. AOYyoG TIPOCEYYLONG KOL QOUUTITWTLKOG AOYOG
TPooéyylonG. MPOCEYYLOTIKA CUOTAMATA TIOAUWVUULIKOU XpOvou. TexVIKEC oxedioong
TIPOOEYYLOTIKWY  aAyopiBuwv: amAnotia, Ttomky avalitnon, oTtpwpatonoinon.
Mpooeyylotikol alyoptbuot yia ta mpoPfAnuota VERTEX COVER, SET COVER, STEINER TREE,
METRIC-TSP, k-CENTER, STRIP PACKING, MINIMUM MAKESPAN SCHEDULING, EDGE
COLORING, MAXIMUM CUT, MAXIMUM SATISFIABILITY. Eva TpPOOeyylOTIKO ouoThua
TIOAUWVUHLKOU Xpovou yla to TipoPAnua KNAPSACK. Eva OlOUUMTWTIKO TIPOCEYYLOTIKO
oUOTNUA TTOAUWVULLLKOU Xpovou yla To tpofAnua BIN PACKING. Mpooeyylotikol alyoptduot
Baclopévol otov Tpopukd Mpoypoppatiopd. Avoaywyéc mou  Siatnpolv tov Adyo
TPOCEYYLONG. Mn TPOCEYYLOLUOTNTO.

AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIOAOTHZH

TPOMOZ MNAPAAOZHZ | AlaAé€elg
Mpoowro ue npoowmno, E§ anootaoews
ekmaibevan K.AT.

XPHZH TEXNOAOFIQN | o  Xprion Stadavelwv kat S1adpaoTikol TVaKo OTLG
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xpnjon T.I.E. otn Abaokalia, atnv

Epyaotnplakn Exknaibevon, otnv Emkolvwvia | o ALCX'EI"]DF]GI’] Lotooeida uaer']uatoc, otnv orota
LE TOUG (POLTNTEG

SlaAE€elg.

OVOPTWVTOL OVAKOLVWOELG, AOKNOELG, ONUELWOELS,
AUOELG 0OKNOEWVY KOl GANO XPrGLUO UALKO.

e Xpnon nAektpovikou taxudpopeiou yla
ETUKOLVWVLA [LE TOUG dOLTNTEG.

e Avdptnon BaBpoloylwv HECW TNG NAEKTPOVLKAG
mAatdopuag dtaxeipiong pabnudtwy tou M.1.

OPFANQ3IH AIAAZKAAIAZ , ®dprog Epyaciog
Meplypdovral avaAutikd o TPOmoG Kat APaUTnPlOTn Ta Efa SVOU
ueédodol dtbaokaliag. Lo




AaAéetg, Seutvapla, Epyaotnpiakn Acknon, ALOL}\F'.EELQ 13*3 = 39 (bpeq
Aoknon lebiou, MeAétn & avdAuon . .
B1BAoypagiag,  @povtiotipto,  [MpaktTikn ®povrtiotriplo 13*2 = 26 wpeg
(Tortovétnon), KAwikny Aoknon, KoAAitexviko Mpoowriik MeAétn 60 wpeg
Epyaotiipto, Awadpaotikn Sbaokalia,
EKTToUlOEUTIKEG ETILOKEYELS, EKTovnan UEAETNG
(project), Suyypagn epyacias / epyaotwy,
KaAAwteyvikn dnuioupyia, KA.

Avaypd@ovtal oL WPEG UEAETNG TOU QoLTNTH yLa
kade padnaoiakn dpaoctnpiotnta kadws kat ot - - -
@pec n kadonyoduevnc ueAétne abupwva pe | | & UvoAo Madrjuatog 125 wpseg
TG apx€G Tou ECTS

AZIONOTHZH OOITHTON | TAQIYA AZIOAOTHIHS: EAANVIKA
Meptypapn tng dtabikaaiag aktoAoynong
MNwaooa AoAoynong, Médobot a&toAoynong,
AlaUopQWTIKA 1) SUUMEPAOUATIKN, AoKyuaoia MEOOAOS ASIONOTHSEHS:
MoAdamAric  EmtAoyrig, Epwrtrioelg Sovroung
Anavtnong, Epwtroeig Avantuéng Aokipiwv, (l) Fpomtr'] TE)\[KI"] EE,E'TOLOT]
Ermtiduon  [lpoBAnuatwv, [panti Epyaocia, : . .
Ex9eon / Avagopd, [Mpogopikn E&Etaon, (LL) Fparteg o€Lpeg aoknoewy
Anudaoia Mapouoiaan, Epyaoctnpiakn Epyacia,
KAwvikny  E&€taon  Aadevoug,  KaAAwteyvikn , , , ,
Epunveia, AMn / AMec H akpBng Stadikacia aflohoynong neplypadetal otnv
) ) ) ) LotoBeoia Tou pabiuarog.
Avapépovtal pntd mpoobLoplopéva KpLtripia
aéloAdynong kat eav kat mou eivat mpooBaoiua
Q7o TOUG (POLTNTES.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewvduevn BiBAloypagpia :
e Jyeblaopog AhyopiBuwy, Jon Kleinberg, Eva Tardos

e Ewoaywyn otoug AAyoplBuouc, Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest,
Clifford Stein

-2UVaQpn EMLOTNUOVIKA TTEPLOSIKA:

e Journal of the ACM

e SIAM Journal on Computing

e Theory of Computing Systems (Springer)
e Algorithmica (Springer)

e ACM Transactions on Algorithms

e Journal of Algorithms (Elsevier)




MYE1000. Mpaktikr) Aoknon

NEPIFPAMMA MAOGHMATOZ

FENIKA

2XOAH | MOAYTEXNIKH
TMHMA | MHXANIKQN H/Y KAI TAHPO®OPIKHZ
EMINEAO ZMOYAQN | MPOMTYXIAKO
KQAIKOZ MAOGHMATOZ | MYE1000 ‘ EEAMHNO 2NMOYAQN >6

TITAOZ MAGHMATOZ | MNpaktik Acknon

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPIMTWON TTOU 0L TILOTWTLKEG AOVAOEC ATTOVELOVTAL O€ SLOKPLTA EBAOMAAIAIES

uépn tou padnuatog m.y. AlaAésig, Epyaotnplakéc AoKNoeis K.AT. Av ot OPES NIZTQTIKEZ
TILOTWTIKEG LOVABOEC QITOVELOVTAL EVIXIX YLa TO OUVOAO ToU Uadnuato MONAAEZ
oK . K y HOTIHATOS AIAAZKAANIAZ

avaypayte tic eBdouadiaiec wpeg Stbaokaliag kot To aUVoAo Twv
TLOTWTIKWY ovadwv

TYNOZ MAGHMATOZ | Avarmrtuéng Asflotntwy

yevikoU urtoBadpou,

e16kou urtoBadpou, lbikevong

VEVIKWVY YVWOoEewV, avantuéng Seélotntwv

NPOANAITOYMENA MAGHMATA: | -
FAQIZA AIAAZKAAIAS ko | EAAHNIKH
EZETAZEQN:

TO MAGHMA NPOI®MEPETAI 3E | Ox
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAéopata
Meptypapovral Ta LadnoLaKd AITOTEAEGUAT TOU UATNIUATOG OL CUYKEKPULEVEG YVWOELG, SEELOTNTEG KL LKAVOTNTEG
kataAArAou enutédou mou Sa AITOKTIGOUV OL QPOLTNTEG UETA TNV ETULTUXN 0AOKANPWON ToU UAGHUATOG.

SupBouleurteite to Mapaptnuo A
o [leptypaepr) tou Emunédou twv Madnotakwv AloTEAsoUdTWY Lo Kade Eva KUKAO armoudwv ouupwva ue to MAaioto
Mpoadvtwv Tou Eupwmnaikou Xwpou Avwtatng Ekmaideuang
o [leptypagpikoi Agikteg Emunédwv 6, 7 & 8 tou Eupwmnaikov MAataiou Mpoadviwv Awd Biou Madnang kat to Mapaptnuo B
o [lgpiAnmtikog O6nyog ouyypaprc Madnolakwv ArtoteAeoudtwyv

Y10 Hadnua tng Mpoaktikng Aoknong o pottntic/dpottntpla :

e ¢pyetal oe enadr pe mepBarlovta gpyaciag Kal VEEC €EEAIEELG/TATELS TNG AYOPAS
nipoodEpovTag Tn SUVATOTNTA OTOUG OLOKOUEVOUG GOLTNTEG VAL OTTOKT|COUV KOLVOUPLEG
YVWOELG oTov Topéa TNG NMAnpodopIkng, va CUUUETACXOUV EVEPYA 0 opadIkn epyacia
Kal otn AnPn anoddcewv, va avantugouv TiG SeELOTNTEC TOUG, VA CUUETACYOUV OTOV
oXeOLAOUO KAl TNV TEPATWON €PYWV KOL VO OTTOKT|OOUV O€ YEVIKEG YPAUUEG EPYACLAK)
eUnelpla

o petadEPEL TEXVOYVWOLA KL EUMELPLEG TIPOG TIG ETALPLEG KAl AVTLOTPOPWC, LUE OTOXO TNV
avaBadulon twv omoudwv Tou TUAUATOC, TV evapuovion tou pe Slebvr otavtopvt




YVWOLAKA LOVTEAQ KOl EVOLOPEPOUOCEG-KOLVOTOWEG TACELG TNG QYOPAG Epyaciog Kal Tn
Slatripnon uPnAou eMUTESOU MOPEXOUEVWV YVWOEWY

e ouppalel otn Slatrpnon otabepwy Seopwv HeTafD MAVEMLOTNUIOU KOL TIAPAYWYLIKWY
@Dopéwv KaL oTNV AVAITTUEN TIPOOTITLKWY AIaloX0ANong tTwv doltntwv/doltnTpLwy.

Fevikég IkavoTtnTeg
NauBavovtag uroyn TG YEVIKES LKAVOTNTEG TTOU TIPETTIEL VOL EXEL QUTOKTHOEL O TTTUXLOUXOG (OTTWG QUTEG AValypaQOoVTaL OTO
Mapaptnua AutAwuatog kat napatidevrar akodoUSwe) oe mota / OLEG AT AUTEG ATTOOKOTTEL TO puadnua;.

Avaintnon, avaduon kat cuvdeon SeSougvwy kat Sxeblaouog kat Staxeiplan Epywv

TTANPOPOPLWVY, UE TN XPIION KAl TwV armepaitnTwy SeBaouog otn SLaPopPETIKOTNTA KAl OTNV OAUTOALTLOUIKOTNTA
TeXVoAoyLwv 2€Baoog ato puatko neptBailov

Mpooaployn o€ VEEC KATAOTAOELG Enibeién kovwvikrg, emayyeAuatiknc kot ntkng umeuduvotntag
Ann anopdacewv kat evalodnoliog o Féuara @UAou

Autovoun epyaoia A0KNON KPLTIKIG KOl UTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn te eEAeUTepng, SNIULOUPYIKIG KAl ETLAYWYLKIG OKEYNG
Epyacia oe 5tedveg meptBaiiov

Epyacia oe Stemiotnuoviko neptBaiiov AMeg...

Mapaywyn VEwWV EPEUVNTIKWV LOEWV .

1)Avalntnon, avaAuon kot cuvBeon dedouévwy Kal MAnpodopLwy, UE TN XPNoN Kol Twv
anapaitntwy TexVoAoyLwy

2) Avamrtuén de€lotitwv

3) Npocapuoyr) O& VEEC KATAOTAOELG

4) A\qn anodpdcswv

5) Autovoun epyacia

6) OpadIkO velpa

7) Epyacia og Siemiotnpoviko meptBaAlov

8) IxedLaopog Kat Slaxeiplon Epywv

9) Emidel&n KOWWVIKAC, €MAYYEALATIKAG Kol NOWKNAG umeuBuvotntag Kal evalobnoiag oe
Bépata pulou

10) Aoknon KPLTIKAG KAl QUTOKPLTLKAG

11) Evioxuon nmpwtoBouAlwv

12) Napaywyn eAsUBepng SNULOUPYLKAC KL TTAPAYWYLKAC OKEYNC

NEPIEXOMENO MAGHMATO2

H Npaktiky Acknon amotelel pépog tou lMpomrtuxlakol Mpoypdpupatog Imoudwv Tou
TUAUATOG WG EYKEKPLUEVN TIPOALPETIKA SpaoTnplotnTo Twv GoLTNTWV Kot £XeL evtaxOel wg
HABNnua emAoynG evw SV CUVOEETAL TO QVTIKELLEVO ATIOCOXOANONG LE TNV €KMOVNON TNG
Sumlwpatikic epyooiag. Ou dottntég/dpoltnTpleg UmopolV va CUUUETACXOUV £XOVTOC
CUUTANPWOELTO £KTO (6) €€dpnvo omtoudwy Kal £XOUV CUYKEVTPWOEL TO 2/5 TWV TILOTWTLKWV
povadwv (ECTS) mou amattouvtal yia tn AnPn tou Suthwpatog. H Stdpkeld tng MPakTikng
Aoknong sivat 2 pAveg. Kabe dortntncg/ dottAtpla pmopel va SnAwoet pio popd to padnua
¢ Mpoaktikng Aoknong. H emthoyn Twv dpottntwv/ pottntpuwy yivetat Bacn kpttnpiwv mou
€XeL B€oel n emutpony| MPAKTKAG AoKNoNG Tou TUNUOTOG. ZUYKEKPLUEVA N emhoyn yivetal
Aappavovtog umtogn

e TO HECO Opo Babuoloyiag tou doltntn
e 10 MARO0C TWV MIOTWTIKWY HOVASWY TIOU £XEL CUYKEVIPWOEL 0 doltnTAG/doltATpLa
KOTA TN OTLYMN TG altnong




AIAAKTIKEZ kat MAOHZIAKEZ MEGOAOI - AZIOAOlHzZH

TPONOZz NAPAAOZHZ
Mpoowrto ue npoowmno, E§ amootdoews
eknaibevan KA.

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnplakr Exnaibevon, otnv Entkovwvia
LLE TOUG (POLTNTES

OPTANQzH AIAAZKAAIAZ

Meptypagovtar  avoAutTikd o TPOmoG Kot
uédodot Stbaokaliag.
AaAéetg, Seutvapla, Epyaotnpiakrn Acknon,
Aoknon  lebiou, MeAétn & avdAuon
BiBAwoypagpiag, @povrtiotiplo,  [lNpaktikn
(TormoY€tnan), KAwikn Acknon, KoaAAitexviko
Epyaotripto, Aabpaotikn Stbaokalia,
EKIaUSEUTIKEG ETILOKEWELS, EKIOVNON UEAETNG
(project), Suyypan epyaciac / epyaotwy,
KaAAwteyvikn dnutoupyia, K.AT.

Avaypd@ovtal oL WPEG UEAETNG TOU QoLTNTH pla
kade padnotakn Spaoctnplotnta Kadwe Kat ot
WPEG Un KdobNyoUEVNG UEAETNG CUUPWVA UE
TG apxEG Tou ECTS

, doprog Epyaociag
Apaotnplotnta 3
Eéaunvou
Mpaktik Aoknon 50 wpeg
2uvoldo Madnuatog 50 wpeg

AZIOAOTHZIH ®OITHTQN
Meptypapn tng dtabikaaiag aktoAoynong

MNwaooa A&oAdynong, Médobot a&loAdynong,
ALQUOPQWTIKY 1) SUUTEPAOUATIKY, AoKiuaoia
MoAdartAri¢  Emidoyng, Epwtnoelg Zuvtoung
Anavtnong, Epwrtrioeic Avamtuéng Aokipiwv,
Ermtiduon  lpoBAnuatwv, [panti Epyaocia,
Exdeon / Avagopd, [pogopik E&Etaon,
Anuoota Mapouoiaon, Epyaotnpiakn Epyacia,
KAk E&€taon Aodevoug,  KaAAwreyvikn
Epunveia, AAn / AAec

Avapépovtal pnta mpoobLOPLOUEVA KPLTHPL
aéloAdynong kat eav kat mou eivat npooBaoiua
QIO TOUG (POLTNTEG.

FAQZZA AZIONOTHZHE: EAANVIKA

MEG®OAOZ A=ZIOANOTHZHZ:

Metad to mépag g MNpaktikng Aoknong umofailovral
TO OomaltoUpeva Eviuma OAOKANPWONG TNG AOKNONG
T600 and tov doutntr/Porttpla doo Kal and Tov
dopéa kol tov akadnuaikd tou  emiPAémovta. H
ETUTUXAG TIPAYHOTONMOINCH TNC TPOohEPEL  OTOUG
bOoLTNTEG 2 MLOTWTLIKEG LOVASEC.

ZYNIZTQMENH-BIBAIOTPADIA

-Mpotewduevn BiBAloypapia :

-Zuvaepn EMLOTNIUOVIKA TTEPLOSLKAL:




