NEPITPAMMA MAOGHMATOZ

(1) FENIKA

2XOAH | MHXANIKQN

TMHMA | HAEKTPOAOITQN MHXANIKQN & MHXANIKQN YMNOAOTIZTON

EMINEAO 2MOYAQN | MNpomtuxtakd

KQAIKOZ MAOHMATOZ | ECE_K611 EZEAMHNO ZNOYAQN 6

TITAOZ MAGHMATOZ | YrioAoylotikég MéBoSot yla Mnxavikoug

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

O€ MEPINMTWOAN TOU OL TILOTWTLKEG UOVAOEG QITOVEUOVTOL OE SLOKPLTA UEPN EBAOMAAIAIEZ

ToU padnuarog m.y. AtaAésic, Epyaotnplakéc AoKAoeLc K.ATT. Av ot QPES NIZTQTIKEZ

TILOTWTLKEG UOVASEC AITOVEUOVTOL EVIXIX YL TO CUVOAO TOU UoINUATOG AIBASKANIAS MONAAE2
avaypayte ti¢ eBdouadiaie¢ wpeg Stdaokadiag kat To cUVoAo Twv

TUOTWTIKWV UovVadwV

Aaé€elg

®povtiotriplo / Aoknoelg Mpaéng

Epyaotrplo

RN

MpooVéate oeipéc av ypetaotel. H opyavwan Stdéackadiog kot ot
SL6aKTIKEG uEGOSOL TTOU XPNOLUOTIOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKA OTO

(4).

TYNOX MAGHMATOZ

yevikou umoBddpou, | [eyikol uTtoBdBpou

£L6tkoU urtoBadpou, elbikevang

VEVIKWVY YVWoewv, avdntuéng Seélotntwv

MNPOANAITOYMENA MAGHMATA: | Oyt Zuvictdtal ot poltnTég va £xouv o pakoAouBnosL ta
padnuorta:

e  Mabnuatikdg Aoylopdc | (ECE_K110),

o Tpoppwkr AlyeBpa (ECE_K120),

e Aladopikeég E€lowaelg (ECE_K220) kat

o  Aouég Asbopévwy kat AAyoplBuol (ECE_K320)

FAQzzA AIAAZKANIAZ kot | EAANVIKA

EZETAZEQN:
TO MAGHMA NPOIMEPETAI 2E | OxL
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uop.gr/courses/2178/
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6nolakd AntoteAécpata
Meptypagpovral to uadnoLaKd AImOTEAETUATA TOU UATNUATOG OL GUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAArdou enutédou tou Ya: AITOKTHOOUV Ol POLTNTES UETA TNV EMULTUXH OAOKAPpWON TOU UodrjUaTOS.
JupuBouleuteite to Mapaptnua A
o [Ieptypapr) tou Ennédou twv Madnaotakwv AltoteAeoudtwy yla kade Eva KUKAO omoudwv cuupwva Ue to MAaioto
Mpoadvtwy tou Eupwnaikot Xwpou Avwtatns Eknaibevanc
o [leptypapikoi Agikteg Emutédwv 6, 7 & 8 tou EupwriaikoU MAatoiov lNpoaovtwv Awd Biou Madnong
Kot to Mapaptnua B
o [lepiAnmtikdg O8nyoc ouyypaprc Madnaotakwv ArtoteAeoudtwyv

3TOXO0C TOU HaBrpatog eival n yvwplpia kot e€olkeiwaon Tou doltntr e UTOAOYLOTIKEG HeBOSoUG yLa
v enihvon mpoBAnudtwy mou eudavilovral oTIG EMIOTAMEG TOU Unxavikol. Xta mAaicla tou
pabnuoatog yivetal elcaywyr oe Baotkég ueBodouc TG aplBUNTIKAG avaAuong Kot ebapuoyrg Toug
O€ TPAYUATIKA TIPOBAruaTa TwV HAEKTPOAOYWV.



https://eclass.uop.gr/courses/2178/

MEeTA TV emLtuxr oAokARpwaon tou pabriuartog o dpottntic/tpla Ba eival oe B£on va:

Y€ eninedo yvwoswv

e yvwpilel ta £i6n opaAudtwy KATA TOUG UTTOAOYLOMOUC He Xprion H/Y

e kotavoel tn Stadopd petafl opaAudtwy oTPOYYUAOTTOINGNG KaL AITOKOTTAG

e yvwpilel Toug KOVOVEG TV MPAEEWV TNG APLOUNTIKAC SlooTNUATWY

e yvwpllel mwg pmopel va umoloylotel n Sladoon afePaldtntag ota Sedopéva PECW
apLOUNTIKAC SlaoTnUATWY

®  KOTNYOPLOTOLEL TIG [N YPOULILKEG EELOWOELG OE TIOAUWVULLKEG KOl UTIEPBOTIKEG

®  QVATAPAYELTLG BACLKEG EMAVAANTITIKEG LEOOSOUG EUPEDTNG PL{WV LECW TNG YEWMETPLKNAG TOUG
EpUNVelag

o avayvwplleL €va Un YPAUULKO cUOTNHA ELOWOEWVY

o TIEPLYPADELTLC BACLKEG AUETEC KAL EMAVAANTITIKEG LEBOSOUG yLa TNV EMIAUGN EVOG YPOULKOU
ocuotnuatog Ax=b

o yvwpllel T KAaoOLKEG PeBOSoUC BeATLoTOMOINONG LECW ONUELAKNG EKTIUNONG

e Teplypadel pa péBodo npocapuoyng oe Sedopéva

e avamapadyel anAég LeBASouG yLa Tov UTTOAOYLOO OAOKANPWHLATWY

e avamapdyel anAég uebodoug yla tnv aplOuntikn emiluon cuvnBwv Stadopikwv eflowoewv

e yvwplilel TV TayutnTa OUYKAWONG Twv Paclkkwv pHeBAdwv, T Sladopd YPAMMLIKAG,
TETPAYWVLKNG KOl KUBLKNAG 0UYKALONG

Ye eninedo deflotntwv

e Swacadnvilel avayvwpilel tn Stadopd avapeoa OTLG AVOAUTLKES KOL OTLG apLlOUNTIKEG AVOELG

e  eMAUEL apBuNTka, mpoPARpata e0peong PLLWY MUN-YPOUMLKWY OAYERPLKWY EELOWOEWV,
KABWG KAl YPOUMLKA KAL UN-YPOUULKA CUCTAATO OAVERPLKWY EELOWOEWV

e  KOTAVOEL TO ylaTi KaL To Mote gudaviletatl n BeAtiotonoinon otnv eniluon mpofAnuATWY
pNXavikoU, va eTAEYEL TNV KATAAANAN HéB0SO kal va pmopel va tnv epapudlel.

o TOPEUPBAAEL TNV TLUA HLOG OUVAPTNONG METAEU SUO YVWOTWVY TN TILWV KAl VA TIPOCAPHOTEL
KOUTIUAN oe SeSouéva

e TpoOoeyyilel ApLOUNTIKA, TOPAYWYOUG KOl OAOKANpWLATA.

e EMAUEL OPLOUNTIKA, TPOPBARATA OPXLKWY KOL GUVOPLAKWY TLLWV.

Ye eminmedo LKAVOTATWY

e qvarntvooel KWSikeg oe MATLAB/Octave/C++ yla tnv emilucn ebappoywy TG EMLOTAUNG TOU
HAektpoAdyou MnyxavikoU TIOU amattouv tn Xprion apLtBunTikwv/umoAoyLoTIKWY LEBOSWV.

e aflohoyei/ouykpivel udlotdueveg puebdbouc péow twv TPodid amoédoong Toug yla To
TPOBANUQ TOU

o cdeupiokel, UBpLEOTOLEL TEXVIKEG KAl LEBOSOUC e OKOTIO TNV AMOTEAECUATIKOTEPN EMIAUGN
£VOG TIPOPBArATOC

e amodaocilel yla TNV emhoy TNG KATOHAANAOTEPNCG UTTOAOYLOTIKAG Sladikaoilog
amnoouvOétovtag to MPOPANLA OE €L LEPOUC UTTOAOYLOTLKA TpoBAR AT

Fevikég Ikavotnteg
AouBavovtag urtoyn TG YEVIKES LKAVOTNTEG TTOU TIPETIEL VO EXEL QTTOKTITEL O TITUXLOUXOG (OTTWG QUTEG aVaypaQoVTalL OTO
Mapdptnua AutAwuatog kat mapatidevrat akoAdoUdwe) e mola / MOLEG Ao AUTEG ATTOOKOTEL TO Uadnua;.

Avadlitnon, avaAuon kat ouvOeon Sebouévwy kat Jxeblaouog kat Staxeiptan Epywv

TIANPOPOPLWVY, UE TN XPION KAL TWV amapaiTnTwy 2e6a0o0G 0T SLOPOPETIKOTNTA KAl OTNV TOAUTTOALTIOULKOTNTAL
TeXVOAoYLWV 2eBaodg oto puaolko meptBaAlov

lpocapuoyr o€ VEEG KATAOTAOELG Entibelén kowwvikrig, emayyeAUaTIKAG Kat NOIKIG umteuuvoTNTAG
AnYn anopdoewv Kot evalodnaiag o Yéuara pUuAou

Autovoun epyaoia A0KNON KPLTIKNG KoL UTOKPLTIKIG




Ouadikn epyacia Mpoaywyn tn¢ EAeUTEPNG, SNULOUPYIKIG KAl ETTAYWYLKNG OKEWYNG
Epyaoia oe 6iedvég meptBaAlov L.

Epyaoia oe Siemiotnuoviko meptBaAlov AMeg...

Mapaywyn VEwv epevvnuikwy tbewv ...

e Avalitnon, avaluon kat cuvBeon 6ebopévwv Kal mMAnpodoplwy, UE TN XPHRON Kol Twv
aIaPALTNTWY TEXVOAOYLWV

e  Autovoun Epyacia

e Opadikn epyaocia

e AQYn anoddoswv

e Edappoyri Tng yvwong otnv npdén

o [opaywyr VEWV EPEUVNTIKWY LOEWV.

(3) NEPIEXOMENO MAGHMATOZ

AloAégerg Bewpiag

Evotnta 1 — AwdAeén 1

YroAoyLopot Kat odpaApata: Avamapdotoon mPayuoTiKwy aplBuwy, armdAuTo Kol OXETIKO opalpa,
oddaApa otpoyyulomnoinong, odbaApa anokomrg kat oelpd Taylor, petddoon opaipdtwy,
aBepatdtnta Sedopévwy, aplOunTik SlooTNUATWY.

Evotnta 2 — AtaAé€elg 2-3

Mé£BobolL urtoAoyLopol pLlwv UN-yPapULKWY aAyeBplkwy eflowaswyv. KAelotég péBodol (Bracketing
Methods): pé6obdog Sixotdunong (YEWHUETPLKY eppnveia, Taén oclykAlong), uEBodog Regula-falsi.
AvolkTtég HéEBoboL (Open Methods): puéBodog Newton-Raphson, péBodog téuvouoag. Pileg
noAuwvUpwy, MoAamAotnta pllwv. EmavaAnmrikég péBodol emiAucong GUOTAUATOS LN -YP UKWV
eflowoewv (LEBoSog Newton).

Evotnta 3 — AtaAégelg 4-5

MéBodol emiAuong YPAUULKWY CUCTNUATWV.

Aueoeg pEBobdol: emiluon TpLlywvikwy cuotnuatwy (forward & backward substitution),
ypappomnpatelg, u€Bodog Gauss xwplig odrynon, uEBodog Gauss pe obnynon. MéBodog
napayovtonoinong LU, uéBodog Doolitle kat péBodog Crout. Zuotipata pe acBevr) kataotaon (ill-
conditioned), aplBuog kataotaong (cond). NOpueg SLaVUOUATWY KoL TILVAKWY: 0BpOoLoTLKNA VOpUQ,
€UKAelSLa vOpPUA KaL VOPUA LEYLOTNG CUVTETAYUEVNG. EMavaAnmuikég péBodol: Mevikn
enavoAnTmuikn pEBodog, ueBodog Jacobi, pEBodog Gauss-Seidel, péBodog SOR. ZUykAlon ueBodwv:
Ikavn ouvOnkn, Avaykala kot lkavn.

Evotnta 4 — AlaAégelg 7-8

MéBobol BeAtiotonoinong: Movodilaotatn BeAtiotonoinon xwplg meploplopoug, Avalntnon
XPUONG Toung, mapaBolikn mapeuBoAr, pEBodog Newton, péBodog Brent. MoAuvdiactatn
nepintwon: apeoesg uEBodol, uEBodol kAiong, péBodoc andtoung kabodou, uéBodog Newton.

Evotnta 5 — AwaAeén 9

Mé£BoboL mpooappoynG KAUTUANG. Memepacpéves SladopEg yla Loaméxovta onpela mapeUBoAng:
Mpog ta epnpog Stadopeg, mpog ta iow Sladopég. Mpappikol teheoteg Stadopwv, OXECELG HETAED
Toug. MNapeupolr Twv Newton-Gregory (Tpog Ta UMPOG 1 POog Ta Ttiow). MoAvwvupa
napepuPBoAng Lagrange. M£Bodocg ehayiotwy tetpaywvwy. Mapeppoln ue splines.




Evotnta 6 — AldAeén 10-11

MéBoboL mapaywytong kat oAokARpwaong. TUTOL APLOUNTIKAG TTOPAYWYLONG OO TTOAUWVU LA
napepPolnc. loaméxovta onpeia: tumot Newton-Gregory. Mn Loaméyovta: mToAuwvupo Lagrange.
AplBuntikn mapaywylon Ue tn HEBodo mpoadloplotéwv ouvtedeotwy. KAelotol Tumol Newton-
Cotes aplBuntikng ohokAnpwaong (Loaméyovra onpeia mapepBoAng). Kavovag tpamneliov (n=1),
kavévag 1/3 Simpson (n=2), kavovag 3/8 Simpson (n=3) kot opAApATH ATIOKOTIAG QUTWV.
OMokAfpwon katd Newton-Cotes (kavovag tparmeliov, kavovag 1/3 kat 3/8 Simpson), aAyoplBuog
Romberg, oAokAnpwon katd Gauss. MNenepacpéveg Stadopég (mpog Ta EUMPOG, mPog Ta Niow,
KEVTPLKEG), mapéktaaon Richardson.

Evotnta 7 — AlaAé€eig 12

MéBobol enihuong cuvnBwv Sladopikwy eflowoewv: MéBobog Euler, uébodog Taylor, uébodog
Heun, pé6odot Runge-Kutta. Zuotipata &.€. 1n¢ tdéewg. Auokappia 6.€. KoL TTOAUBNUATIKEG
péEBobol (Adams-Bashforth, Adams-Multon). MpoARUATO GUVOPLAKWY TLILWVY KAl LOLOTLUWV:
LEBoSo¢ okoOmMEUONG, TIEMEPOOUEVEC SladopEC, TTPOBAALOTA LELOTLUWV.

Evotnta 8 — AldAeén 13

MéEBobol enihuong peptkwv Sladoplkwy eflowoewv: MNenepaopéveg SLadopeg & eAAELTTIKEG
eflowoelg, N uéBodog Liebmann. Menepacuéveg Stadopég & mapaPolikeg e€lowoelg, pLéBodog
twv Crank-Nicolson, n uébodog ADI.

EpyaotnplaKég aAOKNOELG
Y€ KAOe evotnTa YiveTol EGAPUOYH TWV UTTOAOYLOTIKWY HeBOSwVY TNG Bewplag o MPayUATIKA
npoBARpota tou HAektpoAdyou MnxavikoU pe xprion tou Aoylopikol MATLAB/Octave.

(1) AIAAKTIKEZ ko MAOHZIAKEZ MEOOAOI - ASIONOrHZH

TPOMOZ MAPAAOZHZ | MpOOowWTO UE MTPAOCWTIO OTNV TAEN KAl OTO EPYAOTHPLO.
lMpoowrno ue mpoowrno, EE amootacewg

! E¢" amootacewg péow Tou cuotruatog e-Class.
eknaidevon KA.

XPHZH TEXNOAOTIQN | ¢  Awadaveleg yia tig Stalégelg Bewploag oto e-Class.

MAHPO®OPIAZ KAI EMIKOINONION | o vrootdpién padnotakric Slasikasio péow tne
Xprion T.IM.E. otn Abaokaldia, otnv
Epyaotnptakn Exraidevon, atnv Emwkotvwvia
K€ TOUG poLTnTes KavovLopoU Aettoupylog padnuatog, yla Stavoun

mAatdpoppag e-Class (yLa yvwotonoinon tou

Sladavelwy, Epyo0oTnNPLOKWY OOKICEWY,
OUUTANPWHATIKOU UALKOU, AVAKOLWVWOEWY, CUVEECUWY
kol BLBAloypadiag, KAm).

e Katd tn didpkela twv SLaAEEewy Tou BewpnTikoU
MEPOUC XpNnoLUomoLelTaL TTPOBOALNG KOL TIOPOUGCLACELC
o€ NAEKTPOVIKA Hopdn).

e  Katd tn Stdpkela Twv SLoAEEEWVY Kol KUPLwE TOU
dpovtiotnplou, xpnotpomnoteitat H/Y yla tnv cuyypadn
KoL EKTEAEDN KWOLKA.

e  EelSIKEUIEVO OVOLKTO AOYLOWULKO HABNATIKWY
unoloylopwv Octave/gec.

OPTANQzH AIAAZKAAIAZ
leplypagovtatr  avaAutika o0 TPOmMoG Kal ' f
uédobot Stbaokaliag. Apao'tr]plé'[n'[a d)optoq E’pvaotac
AaAééelg, Sepwvaptla, Epyaotnpiakrn Aoknon, Eﬁaw’lVOU
Aoknon  Mebdiou, MeAétn &  avdiuon Alaé€elc Oswpiag 26




BiBAoypapiag, @povriatrplo, Mpaktikn ET['L?\UGr] OLGKr'IOEU.)V 13
(Torto9€tnon), KAwwn Aoknon, KoaAAwrexviko , ;
Epyaotrpio, Awabpaotikn Sibaokalia, Epvao’mptaksq (%OKHOSLQ
EXTaubeUTIKEG ETIOKEWELS, EKTOvnon UeAETng HE Xprion edkou 13
(project), Suyypapn epyacioas / epyaciwy, AoyLloptkou
KaAAwreyvikn énutouvpyia, K.Am. I'Iposromac'tq , 33
£PYOOTNPLOKWY OLOKICEWV
Avaypagovtat oL WPeG UEAETNG TOU poLTnTr ylat AUTOTEANG HEAETN
kade padnoiakn Spactnplotnta Kadwes Kat ot Slalé€ewv Kol 40
WPEG Un KadobnyoUevnG UEAETNG TUUPWVA UE BBAoypadiag
TG apxEG Tou ECTS
ZUvolo Madnpuatog 125 wpeg
(5 ECTS)

AZIONOTHZH OOITHTQN
Nepypapn e dtadikaoiag aétoAdynong

Mwooa AéloAdynong, MéSobor atoAdynong,
AlpopQWTLKY) 1 SUUTEPAOUATIKY, Aokiuaoia
MoAAamAri¢  Emtdoyrig, Epwtroslg Zuvroung
Anavtnong, Epwtrioelg Avamtuéng Aokiiwv,
Enmtiduon lpoBAnudtwv, [panty Epyaoia,
Exeon / Avagopd, [pogopikn Eéétaon,
Anuéota Mapouoiaan, Epyactnpiakn Epyacia,
KAwvikry  E&€taon Ao¥evoug,  KaAAwtexvikn
Epunveia, AAAn / AAeg

Avagépovtal pnta mpoobloplouEva KpLTripLa
aéloAdynong kat eav kat mou eivat mpooBaaotua
Q70 TOUG POLTNTEG.

A. Tpamtr) telwkr| e€€taon mou rmep\apPavet:

Eniluon aoknoswv
EpwTtroetlg moANQTTAR G ETUAOYNG
EpwTroeLg oUVTOUNG ATAVTNOoNG

B. EKIOVNON £pYAOTNPLAKWY 0LOKNOEWV.

MapatnpnoeLg:

O telko¢ Babpog mPoKUTTEL Ao TNV oTAduLon Twv
BaBuwv Bewplag KaL TWV EPYACLWY UE CUVTEAEOTEG
nou kaBopilovtal otnv apxn tou founvou Kat
avokowwvovtal otoug doltntég péow tou eClass.
EvSelkTikd Ba elval mepimou 70% - 30%

OL epyootnplakég aoknoelg Oa  katateBouv
NAEKTPOVIKA Kal oL dottntég Ba kAnbBouv va
e€eTaoTtoUV MPodOpPLKA TTAVW OE AUTEG.

H efetaotéa UAN kot n Swadikaocia afloAoynong
yvwaoTtomnolouvtal otoug doltntég otnv aibouca
Slohé€ewv kot oto e-class.

H afloAdynon yivetat otnv eAAnvikn yAwooa.

(2) ZYNIZTQMENH-BIBAIOTPA®DIA
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-ZUvapr) EMLOTNUOVIKA TIEPLOSIKA:

SIAM Journal on Scientific Computing (SISC)
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