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‘Adeleg Xpnong

e To napdv eknaideutikd UNKO undkeiral oe adeleg xpnong Creative
Commons.

e [1a eknaideutikd UAIKS, Onwg €IKOVEG, Mou unokeiral oe AANOU TUMoU
dadelag xprnong, N Adeia xprnong avaQEPETal PNTWG.

@00
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Xpnuaroddétnon

e To napdv eknaideutikd UAIKO éxel avanTuxBei ota nAdiocia Tou
eknaideutikoU €pyou Tou didAaockovTa.

e To épyo «Avoiktd Akadnuaikd MaBripara oro Mavenoripio
Narp@v» éxel xpnuUaTodoTHoe! JAVOo TN avadiaudPPwWon Tou
eKnaldeuTIKoU UNIKOU.

e To €pyo uhonoleital oto NAaicio Tou EnixelpnoiakoU MpoypduuaTog
«Eknaideuon kai Aia Biou MdBnon» kal cuyxpnuarodoreital and 1y
Eupwnaikny ‘Evwon (Eupwnaikd Koivwvikd Taueio) kal and eBvikoug
nopouG.

ENIXEIPHIIAKO MPOTPAMMA

L EKMAIAEYEH KAl AIA BIOY MAGHEH 2 EXNA

: : £rEVOYN GTNV UoLVWwVid. TNE YVIOT: 2007'2013
* ok = T

YNOYPTEIO NAIAEIAL & BPHEKEYMATON, NOAITIEMOY & ABAHTIEMOY  EvPanaiko KOINANIKO TAMEID

Evpwnaiki Evwon EIAIKH YNHPEXIIA AIAXEIPIZHZ

Eopumolis Kowuns Taptlo s, 1 ouyxenuaToBéTon Trc EXAGGaG Kar T Evpumalicic Evwong
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Ykonog Evémnrag

e [Menepacpéveg dIapopEg Kal NPOGEYYIoN JIAPOoPIKWY eflowoewv (AE)
e Yuvoplakég ouverkeg (Dirichlet, Neumann) kai diakpitonoinor Toug

e Alaxeipion Kal eniAucn YPapuIkoU cuctiuarog and m diakpitornoinon AE
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0 Alakpitd Movtého
@ Alapopikég efiowaoelg: napadeiyuara
@ AIaKPITOMoINoN KAl MEMNEPACHEVECS DIAPOPES
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Alakpitd Moviélo

Alakpitd Moviélo
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Yneveuuion

@ Mapadociakd, ol NepIcCOTEPES EPAPUOYEG Tou EY apopoulv ce
APIBUNTIKEC MPOCOUOINOEIC (PUOIKWV KAl AMWV) PAIVOPEVWY OToV HY
(®nA. insilico).

@ Ol NPOCOUOIWOEIG CUVABWG anairouy TNV €niAUcn KAMoIou JadnuatkoU
MOVTEAOU Mou NeplyPA@ETaAl e JUIa N MepIcodTeped DIAPOPIKEG,
ONOKANPWWATIKEG KAl AAYEBPIKEG €EICWOEWV 1} cuvOUACUS TOUG,.

@ Mupiddeg epapuoyeg otnv Emomun kai Texvohoyia

@ Eidikou evdiapépoviog oto TMHYI: EupUrtaro nedio epappoywy, and g
eflowoelg nou dIENouv AOYICHIKO MPOCONOIWONG NAEKTOOVIKWY
KUKAWHATWV! péxpl Ta ypagikd H/Y kai Tn oxediaon kai uhoroinon
NaixviSIwV UNOAOYIOTN.

""Onwe To SPICE = Simulation Program with Integrated Circuit Emphasis.
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EvilapeEpouocec NnaparmnPenoeIg

Yto (FMOO) Foster kai Metaxas napartnpouyv o1 évag and Toug oTabepoud
OTOXOUC TWV YPAPIKWY OE€ UMOAOYIOTH €ival N napoxr epyaieiwv oxi ydvov yia
TNV "KAANITEXVIKN" anddocn Tou PUGIKOU KOGHOU AAAd yia TNV éco 1o duvardv
niotéTepn avanapAcTacn TG NeayuankdtnTag. Méxpl 1a 1€An Tou 1980 autd
apopouce Kard KUpIo AOYo TNV MICTH) MPOCOUO0IWoN TG ENAPAG TOU PwTOG He
TO Ta avtikeiyeva. Mo Nnpdoeara, o€ ePAPUOYES And KIVNUATOYPAPIKA €pya
MEXPI Ta Naixvidia, n Kupiapxn Tacn apopd OTnV avanapAcTacn 1I5eartwv
KOOUWV Ue 600 To duvardy Mo PEANICTIKA UOVIEAA Bacicuéva ot OUoIKA!
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Mepikd efiIowoelg — PAaBnUATIKA JOVTEAD

Mnxavikr): 20¢ vopog NeUtwva - Kivnon - naixvidia otov UnoAoyIoTH,
HAektpouayvnrioudg: efiowoeig Maxwell, .. - - SPICE - kivntd, KUuKAwuaTa,

Peuctoduvauikn): efiowoelg Navier-Stokes, ..., eflowoelg apabwv uddtwy -
MPOCOUOIWON PEUCTWV OTA YPAPIKA

Oikovopia: efiowoelg Black-Scholes
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Mapddelyua: E&ficwoelc Navier-Stokes

Meplypdpouv TNV «acupunieotn porp oe xwpio G oto R? 1y oto R® pe ovvopo I
eival ol €gNgG:

—vAu+u-gradu+gradp = f
divu = 0 ot Q,

u = 0 ool ouvopiakég ocuverikeg

énou ol AyvwoTteg PETABANTEG eival To nedio TaxutnTwV U Kail n nieon p, f eivai n
etaokoupevn duvapun avd pyovdada ualag kal v o SedOUEVOG CUVTEAECTNG
KIVNUATIKAG YAoIoTTag, érou v := 1/Re kai Re o apiBudg Reynolds.

... 2NV eniduon twv efilowoewv NS n «napaywywvr» Toug enevouovrai

aueéToNTEC WPEG Xpnonc H/Y evw enaveiAnuuéva rirav to kivnipo yia

™ oxediaon véwv TexvVoAoYIWV otoug H/Y, M.X. QOXITEKTOVIKN,

AOYIOUIKS, EMOTNIIOVIKS AOYICUIKS Kl YOAPIKE?) ...

2Nefre http://portal.acm.org/citation.cfm?doid=341852.341864.
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‘Onwg avapepouv ol Foster kal Metaxas cro (FMOQ)

Modeling physics on a computer and visualizing the results using graphics
fechniques can lead to complex pictures as dazzling as the real-world
phenomena they are infended tfo represent, especially for such fluid effects
as the motion of water, fire, and smoke. It isn’’t surprising that a great deal of
effort has been put into modeling such phenomena for computer graphics...
Here, we are concerned with modeling and animating water. Although
modeling water for computer graphics is not a new research area, only
recently have graphics researchers sought to take advantage of the huge
bodqy of literature on computational fluid dynamics in the interests of
generating highly realistic animations. Mechanical engineers and physicists
have been modeling the behavior of liquids on computers for nearly 40 years.
However, their approach in general has focused on very specific goals, such
as modeling the pressure around a newly designed ship hull as it undergoes
various ocean conditions or calculating how the coolant in a nuclear reactor
core flows around spherical rods. This focus on a few specialized engineering
applications provides students of computer graphics with extremely useful
techniques with which to achieve their own more general goals of modeling
water so it looks visually convincing, moves redlistically, and can be
simulated on a desktop computer in a reasonable amount of time... (Foster
& Metaxas, Modeling water for computer animation, CACM, 2000)


http://portal.acm.org/citation.cfm?doid=341852.341864

Alapopikec efiowoelg: YAE kar MAE

Ta nepioodtepa HABNUATIKA HOVIEAD (PUOIKA, XNUIKA, BIOAOYIKA, KOIVWVIKA, OIKOVOUIKA) €XOUV OTOV KOPHO TOUG SIAPOPIKES
efiowoelg (AE). O1 AE diakpivovral oe dUo Katnyopieg :

Tuvneng dlapopikn eficwon (ZAE)  drav n dyvworn ouvdptnon e§aprdrarl and pia avetdptnin uetapan),
@ Babuwm efiowon, nx. u: [a,b] = 6 C R karu € C*([a, b]).

Un + b(x)ux + U = d(x)

@ SUomua IAE. nx. u: [a,b] = G C R%kaiu € C'([a, b]).

d

_ — _ +
il (u + w)
d

% = —(un — w)

Mepikr) dlagopikn eEicwon (MAE)  drav n dyvwotn cuvdapinon ekaprdral and dUo 1y nepiccoteped avekapmreg UETaBANTEG
@ BaBuwm eiowon, n.x.

U — b(x)uy + &* = d(x)
@ sUomua, nx.

5Uw+ma U1+Uzaix2u]+Usa = —;%p%—ﬁ
7] 7]
8ru2+u]8 uQ+uQ6XZUz+u38 u = —;afxzp+ 2
o o
5u3+u16 U3+Uza—XZU3+Us8 3 = f;afp+ 3
] 2]
2 Uw+6fxzw+a u = 0
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H avaykn yia Alakpitd Moviélo

@ UMOAOVIOTIKO HOVIEAO
@ HOVTEANO APIBUNTIKNG
@ JIaKkpPITO HOVTENO
116x0¢G: Na npooeyyiotei N dpdon Twv TEAEOTWY TwV EFCWOEWY TOU

JOoVTEAOU Mou opilovral BewpnTiKA e XPron opiwv Kal BAcel Tou
ouvexoug

TEAEOTEG: MAPAYWYIONG, OAOKANPWONG
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MovTtéAa Kal anwAelia NANPOPOPIAG

AvAyKn va €xoupe OVIEAA Mou enmpénouv agionioteg NPoBAELEIG.

MovréAo MooBAreYseic YpdAuara
UMOAOVIOTIKO enidoong niototNTag enidoong
apIBUNTIKAG AKPIBEIAG UNOAOYICUWY OTPOYYUAEUONG

dlakpItd akpiBelag npooeyyicewv Slakpitornoinong

Mpénel va eipacTte evAPEPOI YIA TIG ENIMTWOEIS TWV ANWAEIWY MANPOPOPIAG.
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Mapadeiyuara: AIOQOpPIKES €EICWOEIG

MéBodog dlapopwv Mpooeyyilouue TIG NApAywyous cuvApTnong Ue
SIaPOPES TIHWV TNG ouVAPTNONG O€ KovTIvd onueia

Mé€Bodog NenepaAcuEVWY dIapopwV

Yuvaptnolakn péBodog [lMpooeyyiloupe TN cuvdptnon ue Wiav andoucTtepn TV
onoia napaywyi{oupe akpIBWG.

MéBodog NeENePACUEVWY OTOIXEIWV

Euotpdrniog FraMéroulog ©  (TMHYT, M. Marpwv) 20 Aexepppiou 2013 14/21



Alakpitornoinon

Anuioupyia diakpiroU UOVIEAOU yia TNV MPooEYyYIon Kal AUon Tou
npoBARUATOG !
Aladikacia nou apopd
@ TNV Npooéyyion nediou opIoHoU, EEICWCEWVY, OPIOKWY CUVBNKWV.

@ Metd 1n diakpitornoinon, To CUVEXEC NPOBANUA JETATPEMETAI OE €Va
ouotnua (Ypaupiké ry Jn) eficwoewv ...

@ ... TO onoio Npénel va eNAUGOULIE.

@ To anotéleoua eival MPoCeEyyion TNG TG NPAYUATIKAG AUCNG Tou apxikoU
paBnuarikou npofAAuarog (N dlapopd Toug To ONKO CPANUQ).
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AlakpiTornoinon Kal  eNeEPACUEVECS JIAPOPES

V' O1 o diadedopéved uéBodol yia TNV apiBunTikry eniAucn Twv AE
npooeyyilouv TIG NapAywyous TwV eEapTNUEVWY JETARANTWY HUE YPAUUIKOUG
OuVOUAOUOUG TWV TIUWY TOUG OE MPOKABopIoUEVA CNUEia ToU Xwpiou opicuoU
TOUG.

V' AVTIKABICTWVTAG TIG MAPAYWYOUG HUE TIG NApandvw npooeyyioelg, avdyouue
NV apxikn AE oe éva oclotnua and eicwoelg (YPAUUIKEG | 1) To oroio nNpénel
va AuBei pe kdanoia pébodo.

@ TO XWpio opiouoU aviikaBioTaTtal Je éva NAEYUAa and KAUBOUG Kal Ol TIUEG
TWV NAPAYWYWV Npoceyyilovial and cuvduacouoUs TWV TIMWY TNG
ouvAPTNONG OTOUG KOUBOUG.

@ H AUon autwv Twv eflowcewv anoteAei mpooéyyion TNG Auong TG AE kai
OTN CUVEXEIA EAEYXETAI WG MPOG TNV AKPIBeId TNG.
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Mwg karaokeudetal To MAEYUA NMou JIAKPITOMOIE TO XwPIo 0PICHOU ;

MNwg npooceyyilouue TIG NAPAYWYOUG ;
@ lMwg Mivoupe TIG NPOKUMTOUCES €EICWOEIS;

@ Mdoo kovtd eival N AUon Twv efIcoewv oTNV BewpenTiKr AUon ;
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Xpnon ‘Epyou Tpitwv |

° http://dl.acm.org/citation.cfm?doid=341852.341864 (BA. ceh 10)
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http://dl.acm.org/citation.cfm?doid=341852.341864

Ynueiwua Avapopdg

Copyright MNaveniomuio Marpwy - Euctpdmog FaAAénouiog 2015

“Emiotpovikég Ynoloyioudg I, ‘Ekdoon: 1.0, Marpa 2013-2014.
AlaBéoipo and  diktuakr) dleuBuvon: hitps://eclass.upatras.gr/courses/CEID 1096/
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