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1. Ewaywyn

H nopoloa epyaota agopd o mpdfinuo tne ehayloTomoinong wac 8oouévne cuvdeTnone TOAAGDY UETUBANTOY
[ R" = R yowelg nepopiopote. o to oxond autd xdvoupe ypron teuwy pedodwny. Tng uedodou yéylotng
xad6dou (Steepest Descent), tne pedé6dou Newton, xou tne Levenberg-Marquardt. Axépa yio x&e pio and
auTéG Vot UNOTIOLACOUUE TEELS DLUPORETINES TEYVIXES UTOAOYIOUOU Buatog.

2. lopadotéa

Ta mapadotéa Tng epyaciag amoTeAolVTAL ATo:
o Tnv noapoloa avapopd.
e Tov xatdhoyo scripts/, nou nepléyet tov xdduxa tne MATLAB.

e To oOvdeouo ue to anodetriplo mou mepléyel 6ho to project ue Tov xHdwxa e MATLAB, tne avagopdg
X0l TOL TOEUBOTEN.

3. Ipoypaupatio Ty TeocEYyLlon

[ Tov mpoypappationd xou eExTENeoT) TV HEVOdnY Tne Tapoloos epyaotac €ywve yYpnon e MATLAB. Ytov

xatdhoyo scripts, tepiéyovion Ohec oL péodol xou oL TEYVIXES UTONOYLIOUOU BNUATWY UE TN LOR®T CUVIRTHOEWY

x9S xou scripts mou Tic xahoUv. Iot xdde plor pédodo (éva Vépa tne epyaoiog), undpyet To avtiotoyo script

TIOU TEPLEYEL TOUC LTOAOYLOUOUGE, TIC XAHOELS TwV HEVOB®Y xou T Snuiovpyio Twv dlaypauudtony. Ltny topoldoa
42

epyacta 1 vhomolnom Tou kWi axoloulel TNV TEYVIXT TNG TEONYOVUEVNS cpYaoiog xan “opadonolel” apxeTég
hertoupyiec. Io ouyxexpyéva.

3.1.  IloAugop@uny| xAfon puedodwy

3.2.  Symbolic expression functions

Mio axoun mpoypauatioTixy TeXVIXY Tou axohoudndnxe elvon 1 yenon symbolic expression ywr tnv
OVOTAEAO TUOT) TV BLUPORETIXWDV AVTIXEWEVIXDY cLVapTHoE®Y. O Adyog Tou emhéydnxe elvor n BuvaTOTNHTR
eEaywyhc €vog symbolic expression mou avanaplotd tTny xAjon Vf xou tov Ecowavé V2 f
piag ocuvdpetnong and v MATLAB, xdvovtac ypfon twv eviohdv gradient() xaw hessian(). Av avtideta
Yenowomololoaue amAES oLVAPTACELS, ToAuwvuua 1 lambdas yir TV avamapdcTaoT TWY AVTIXEWUEVIXWY
CUVOPTHOEWY, TOTE YId TOV UTOAOYLOUO NS xhiong xou tou Eoclavol Yo énpene:

e Eite va unohoyilope aprdunuxd tic mapaywyoug gradient xou hessian péoa otic pedddoug, xdt nou Vo
elofyaye aypelaoro aptduntixd opdiua.

e Eite vo xdvope ypron 800 emmiéwy cuvapTHoE®Y (1 TOAUGVOUWY) YIol TNV AVOTOPEO TAGT] TOUG, XATL TOU
oualao Td Yo dnutovpyoloe stAgovaoud mAnEopopiac etoédov xou dpo Yeyohitepn mdavotnTa va
xdvouue Addoc.

H avorapdotaon ouwe ye yenorn symbolic expression eivou mo “Bopld” dtav yeeidleton vor UTOAOYICOUUE TNV
T Wog ouvdptnong ot xdnoto onuelo (subs(expr, number)). Autd eivan xdtt Tou ypeldleTon EXTEVOS OTOV
x00Wd wog. ot o Adyo auto, eved 1 cuvdpetnon divetar we symbolic expression xaw péow authg uToloyilovto
autoéuata 1 xhion, o Ecolovdg ahhd xan ol “xavovinés” ouvapthoeic MATLAB nou tic uhonowotv. Etol éyouue
™V axe3r) avanopdo tacT Tne xhiong xar Tou Ecoloavo) weg ocuvapthoels Ywplc Vo TANeOVOUUE To x0GTOS NG
subs().


https://git.hoo2.net/hoo2/OptimizationTechniques/src/branch/master/Work2
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4. Anewdvion Tne ouvdETNONG

H ouvdptnon ye tnv omola acyohoduacTe oTny Topovoa epyaoio elvol 1:

2.2
flz,y) =2®- 7" 7Y (1)
210 mopordTey oy fua QoVETOL 1) TELOBLAC TATY ATEXOVION TNG CUVERTNOTNG.

fla,y) = e
[0.8

f(x, y)

-0.8

Figure 1: I'oapuxn napdotaon tng f

Am6 10 oyfua umopolue TOAD €0x0Ao Vo BLOXEIVOUUE OTL 1) GUVEETNOY €YEL €Vl EUXPLVES PEYLOTO Xou €Val
eNdyoto 610 ddotnua x, ¢ € [—3,3]. T va mdpoupe pior xohbtepn alotnon Yo To Tou PBeioxovtar auvtd To
TOTUXS OXEOTOTA, TOPUXATE TUEUIETOVUE Eval Yedpnua UE TG looBopelc xouniieg tng f.

‘Etot, and to cxﬁpaﬁ paltveton 6TL T0 EAdytoTo NG | PBploxeton 6To apVNTIXG NUIETITESO TWV ¥, XOVTd 610 P = 0
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2

fay) =a®- e
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Figure 2: Ioofageic s f

5. Teyvixéc unoloyiopol Bruatog

ITpw mpoywericouue oo ETOUEVA VEUATA XU T TNV AVIAUCT) TWV UEVODWY UTOAOYLOUOU TOoU EAAYLIGTO, YéAouue
va avapepolue o TG BlapopeTés TeEYVIXES ETAOYTG BrUaTOC V.

6. Médodoc Méyiotne Kadodou - Steepest Descent

Fevixée IInpogoplec: Efvon por pédodoc mpdtne tdEng mou yenowomnolel tnv xatedduveon e opvnTixic
xhone (gradient) tne ouvdptnone f(x)f(x) we xatedIuvon xadddou. H pédodoc Vewpeiton Booixh xow cuyvd
xenowlomnoteitol wg eloaywyr oTig uevddoug Bedtiotonoinong. Ileprypagr: H pyédodog emhéyel tnv xatediuvon
dk=DIXf(xk)dk=BIXf(xk), n onola elvon 1 xateduvorn tne péyiotne tomxic pelwone tne ocuvdptnone. 3n
ouvéyela, umohoylletan o Brpa vkyk yia vo Bpedel to emduevo onuelo xk+1=xk+ykdkxk+1=xk+vkdk.
Anoutoeic: H ouvdptnon f(x)f(x) npéner va eivan ouveyhc xou dopopiown. H xhion KIf(x)Xf(x) npérer va
elvan uroloylown. Ilepropiopol:

Apyh olyxhion 6tav 1 ouvdptnon éyel ToAD SlpopeTié xhioes oe BdlopopeTixée xotevdivoels (m.y., o€
emuAxn xothdda). Aev unopel vo expetadieutel tn dedtepn 8N TAnpogopidy (Hessian).

[MeovexthpaTo:
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Am\r ot vhonoinon. Asitoupyel xohd Yior Xohd XAWUAXOVUEVES GUVIRTNOELS.
Melovex oo

Apyn og xupTéC GUVOPTACELS Ue OTEVE eEAdytoTa. Aev eyyudtar Tnv Tay0Tepn oUYXAON.

7. MéYodoc Newton

8. Médodoc Levenberg-Marquardt

9. XOyxpion Twv yedodwyv

Extehdvtog 6houg tou ahyoprdpoug yio to (Blar Bedouéva, Yot Tov aeldo ETAVaAfPewY Eyoupe:

[Mopatnproeic:

10.  Yvuunepdoyoto

O pé€dodol tne mapovoag epyaciag anote oy Bacixéc TEYVIXES Yia TNV €0pECT) Tou ToTX00 ehay{oTou ...
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