Ynoroyrotiki) Nonpoovvn
Epyootnpuokéc Ackioels ax. £Tovg 2025-26

H mpdytn doxmon €xet Bapotnta 20% Ko 1 devtepn 10%.

o Oudodeg pue 2 M 3 péan.

e ANioon opddmv: e-mail otov o10doKkovTa pe (AM, OVORUTETAOVLIO) HEADV TNG OPdOaS néxpL 5

Agkepfpiov 2025 (ovotnpn mpobeopin). H dMimon cuvendyetor vroypémon vwofoing tov

EPYOCLDV.

IpoBeopio vwoPoing Tov epyacidv: Tpitn 23 Aekepppiov 2025.

E&étaon epyaociov (014 {dong oto gpyastipro): 12-13 lavovapiov 2026.

IMNwooa tpoypappaticpov: C i Java (6t Python).

H vrmofoAn Oa yivel pe xpnon g evioAng turnin og £ng:

turnin assignment@mye035 <your_filename>

o Aextég yo e€€Toom YivovTol LOVo 0OKNGELG TTOL EIval OAOKANPOUEVES, ONA. TA TPOYPAUNATO. O
nPETEL GUEGH VO PETAYAMTTICOVTOL KO VO EKTELOVVTAL GTOVG VTOLOYLOTEG TOV Tunjpatog (m.y.
opti3060ws03). No avapEpeTe KoL TNV EVIOAN UETAYAMDTTIONG Y10, TNV TUPUYDYT TOV EKTEAEGILOV
07O TOV TNYio KOOIKA.

o Ba dnuovpynoete 600 KATAAOYOVS, Evay Yo Kabe doknor. Kdbe katdhoyoc Oa meptiappdavet tov
TN yoio Kol ToV EKTEAEGILO KOOIKA TNG AoKNoNG, KaBdg Kot éva report (.pdf) pe amotelécpata kot
CLUTEPACHOTH GYETIKA UE TNV AoKNoN. YToRoAEg ympic report dev Pabupoloyovvral.

e Mnv vroPdiete copmiespéva apyeio .rar

*  Oa mpémet vo VITApyEL TANPoPopia yio To ovopata Kot o AM Tov peAdV TG opuddag.

Exeavnon Ackioeov
Noa katackevdoete covora dedopévav ZAT kot ZAO yia ta akdiovba TpofAnuoto:
YAT) Hpépinpo ta&vopnong tecodpmv kaTyopladv: o dnuovpyncete Toyaio 8000 mopadeiyporto
(onuela (x1,X2) oto eminedo) pésa oto teTpdymvo [0,2]x[0,2] (4000 yia To cvvoro ekmaidevong kot 4000 yio
TO GUVOAO €AEYYOVL). Xt cuvéyeln Ba katataéete kabe mopaderypa (X1,X2) (omd ta 8000 mTopadeiypuata) o
Qo katnyopio amd téocepig Kotnyopieg oc eENG:
1) gav (x1 — 0.5)* + (x2 — 0.5)* <0.2, ko1 x;>0.5 ko x2>0.5 107 10 (X1,X2) Karordooeror oty kornyopio C1,
2) £bv (x1 — 0.5)* + (x2 — 0.5)* <0.2, xou x1<0.5 xou x2>0.5 167€ 70 (X1,X2) KaTordooeron oty Kornyopio C2,
3) gav (x1 — 0.5)? + (x2 — 0.5)? <0.2, kon x;>0.5 kot X2<0.5 167€ 10 (X1,X2) KaroTdoceTon oty Karnyopio C2,
4) gv (x1 — 0.5)* + (x2 — 0.5)* <0.2, ko x1<0.5 o x2<0.5 167€ 70 (X1,X2) Karordoserar otnv Kornyopio C1,
5) gav (x1 — 1.5)% + (x2 — 0.5)? <0.2, kon x;>1.5 ko x2>0.5 161€ 10 (X1,X2) Karordocetor oty Karnyopio Cl,
6) et (x1 — 1.5)? + (x2 — 0.5)? <0.2, kon x;<1.5 ko1 x2>0.5 167¢ 10 (X1,X2) KaroTdoceTor oty Karnyopio C2,
7) gav (x1 — 1.5)% + (x2 — 0.5)? <0.2, kon x;>1.5 ko X2<0.5 t07€ 10 (X1,X2) Karordooetor oty Karnyopio C2,
8) eav (x1 — 1.5)* + (x2 — 0.5)* <0.2, kon x;<1.5 ko1 x2<0.5 t01€ 10 (X1,X2) KOroTdooetonr oty Karnyopio Cl,
9) gav (x1 — 0.5)? + (x2 — 1.5)? <0.2, kon x;>0.5 kot x2>1.5 167¢ 10 (X1,X2) Karordocetor oty Karnyopio Cl,
10) €6v (x1 — 0.5)* + (x2 — 1.5)* <0.2, xou x1<0.5 ko x2>1.5 167 70 (X1,X2) Karordooetar oty Kornyopio C2,
11) €v (x1 — 0.5)* + (x2 — 1.5)* <0.2, xou x1>0.5 o x2<1.5 167€ 70 (X1,X2) Karordooetar oty Kornyopio C2,
12) €6 (x1 — 0.5)* + (x2 — 1.5)* <0.2, xou x1<0.5 xou x2<1.5 147 70 (X1,X2) Karordooeton oty Kornyopio C1,
13) €bv (x1 — 1.5)* + (x2 — 1.5)* <0.2, xou x;>1.5 xou x2>1.5 167 10 (X1,X2) Katordooeton oty Kornyopio C1,
14) €bv (x1 — 1.5)* + (x2 — 1.5)* <0.2, xou x1<1.5 ko x2>1.5 7€ 70 (X1,X2) Karordooetar oty Kornyopio C2,
15) €bv (x1 — 1.5)* + (x2 — 1.5)* <0.2, xou x1>1.5 xou x2<1.5 17€ 70 (X1,X2) Katordooetar oty Kornyopio C2,
16) €6 (x1 — 1.5)* + (x2 — 1.5)* <0.2, xou x1<1.5 xou x2<1.5 17¢ 70 (X1,X2) Katordcoeton oty Kornyopio C1,
17) €bv dev 1oyvel kamown amd Tig cvvOnkeg 1 €wg 16 ko (xi-1)(x2-1)>0, 10 (X1,X2) KATATACCETAL GTNV
katnyopia C3,
18) €dv dev 1oyvel kamown amd TG cvvOnkeg 1 g 16 ko (Xxi-1)(x2-1)<0, 10 (X1,X2) KATATACGETOL GTNV
katnyopia C4.



YAO) IIpopinpa opadomoinong evvéa opadmv (1200 mapadeiypota): dnuiovpyodue Toyoio onueio
(x1,x2) oto eminedo wg €&ng: 1) 150 onueio oto tetpdywvo [0.75,1.25]x[0.75,1.25], 2) 150 onpeio oto
tetpaywvo [0, 0.5]x[0,0.5], 3) 150 onueio oto teTpdymvo [0,0.5] x [1.5,2], 4) 150 onueia 6t0 TETPAY®OVO
[1.5,2]x[0,0.5], 5) 150 onueio oto tetpdyovo [1.5,2] x [1.5,2], 6) 75 onueio oto TETPAY®VO
[0.6,0.8]x[0,0.4], 7) 75 onueia oto terpaywvo [0.6,0.8] x [1.6,2], 8) 75 onuela oto TETPdymVO
[1.2,1.4]x[0,0.4], 9) 75 onpeia oto tetpdywvo [1.2,1.4] x [1.6,2], 10) 150 onpeia oto tetpdywvo [0,2]x[0,2].

Aoxnon 1: No katackevdoete wpdypappa taéivopnong (IIT) Paciopévo 610 morvenminedo perceptron
(MLP) pe tpia xpoppéve enimeda.

O1 cuvapmiosig gvepyomoineng opiloviar mg €€NG: 1) 0TO KPLUUEVO EMIMESA: AOYIOTIKY, VIEPPOAIKN
epamtopévn (tanh(u)) M relu kon ii) yio o eminedo e£600v Ba opicete €ogig T cLVAPTNON EvepYyOmOiNnomMg
OV QITOLTEITOL Y10 TO GUYKEKPIUEVO TPOPAN L.

To mpdypoppa o Tpémel va. omoteleitar amd 11 aKOAOVOEG LOVADEG:

1) Me ypnom g evtoAng define, kabBopioudg apiBuov e166dwv (d), apBupod kartnyopiov (K), apBupod
VELPOVOV GTO TPDOTO KPLUUEVO emimedo (H1), apiBpod vevpdvev 6to devtepo Kpupupévo eminedo (H2),



aplBpov vevpdvev oto tpito kpoppévo (H3) war €idog cuvdpinong evepyomoinong yuo to KPLUUUEVA
emineda.

2) Ooptopo T@V GVVOA®V ekmaidevone kol eAéyyov (amd ovtioToro apyein) Kol K®OWKOToiNon Tmv
Katnyopldv (optopog tav emtBountav e£0dwmv yia kdbe katnyopia).

3) KabBopiopog g apyttextovikng tov diktoov MLP. Opiopdg tov amaitodpeveoy TvaKov Kot GAA®V
dopov ®¢ kabolkov petapintov. Kabopiopdc tov pubuod uddnong kot Tov Kat®@@Aiov TEPUOTIGHOD.
Toyaio apyikoroinon tov Papodv/mordcewy oto dtdotnua (-1,1).

4) YAomoinomn g cvvapmong forward-pass (float *x, int d, float *y, int K) n omoia vroioyilet to didvocua
€€ddov y (drdotaomg K) tov MLP d00évtoc tov dtovicpotog £16660v X (dtdotoong d).

5) Ylomoinon g ocvvdptnong backprop(float *x, int d, float *t, int K) n omoia Aappdvel ta dStavoopata X
dudotaong d (elcodog) kat t didotaong K (emBounth £€060¢) Kot vworoyilet Tig TOPAydYOLS TOV GPAALATOG
®¢ TPOog omoladNmote TapapeTpo (Bapog 1 TOAMGT) TOV SIKTVOL EVILEPMDVOVTOS TOVG AVTIOTOLYOVG TIVOKEC.
6) XpNOYOTOIOVTOS TO TOPOTAV® VO VAOTOMGETE TOV dAyoplOpo skmaidevong gradient descent kot
evnuépoon tov Bopdv avd opddes tTov L moapaderypdrov (mini-batches) Oswpdvrag ta N
nopadEiypatea Tov ovvéhlov gkmaidevong (6mov 1o L dwpétng tov N xou opiletoar omnv apyn Tov
TPOYPAUUATOG). ENUEIDoTE OTL edv L=1 £&yovue ceiplokn evnuépmon, evd eav L=N &yovue opodikn
EVIUEP®OT).

Y10 Téhog KGO emoyilg 0o mpémer VEOYPEMTIKG Vo VTOAOYILETE KOL VO TUTMVETE TNV TN TOL
GUVOMKOV 6QAANOTOS ekmaidocvong. Teppatifovpe dtav 1 S10popd TG TIUNG TOV GOAAUUTOC EKTUIOELONG
petalld Vo emoydV yivel HKpOTEPT OO KATO0 KATOOAL, ooy OumG 0 aAyopiduog Exer tpé€etl yuo
tovAdyotov 800 emoyés.

7) Apob teppatiotel 1 ekmaidevomn Tov SIKTOOL Vo YIVETOL VTOAOYICUOG Kol EKTOTMOT TNG LKAVOTNTAS
YEVIKELONG TOV SIKTVOL OV TPOKVATEL, LIOAOYILOVIONG TO TOGOGTO CMOTAOV UTOPAGEMY GTO GUVOLO
eLEYY OV

Xpnowponordvrag to tpdypappa IIT va peretioete o Tpofinpo taivopnong XAT.

o No efetdoete Kol Vo KATAYPAWYETE 6€ £Vo, TIVOKO TMOG LETOPAALETAL 1] YEVIKELTIKY IKAVOTNTA TOV
S1KTVOL (TOCOGTO EMLTVYING GTO GUVOLO EAEYYOV) BempdVTAC:

o) Alapopovg cuvdvacove Tinmy yo to H1, H2, H3.

o [) Xuvvaptnon evepyomoinong VIEPPOAIKT EPOTTOUEVT] GTO TPATO KOl GTO OEVTEPO KPLUUEVO
eminedo Kol vepPoAkn epomtopévn 1 Aoyiotikn 1 relu oto Tpito Kpvppévo eminedo.

e v) B=N/10, N/20, N/100, N/200.

e [ 10 dikTVO pE TNV KOADTEPT YEVIKELTIKY 1KOVOTNTO TToL Oo Bpeite, va TumdoeTe To TapadeiypoTo
TOU GUVOAOL EAEYYOL YPTOCILOTOIDVTOG OlOPOPETIKO OTLA (T + Kol -) avdAoyo UE TO OV TO
napdderypo TaEvopeitor amd to dikTvo 0T GrOoTH KoTnyopio 1 OL.

e  Mrnopeite va KAVETE KATOLO GYOAO GYETIKA LE TNV BEGT TOV GOUALATOV;

Aoknon 2: Na katackevdoete Tpdypappo opadomoinong (INO) pe M opdadeg (to M Ba opileton pe v
evioAn #define) Pocicuévo otov alyopiOpo k-means. To mpoypoupa 0o @optdvel 0 apyeio pe to
napodetypoto, Bo ektelel tov odyopBpo k-means pe M kévipa Kot oto téAog Bo amoBnkever Tig
CUVTETAYUEVEG TOV KEVIPOV TV opddmv. H apyikn 6éon kdbe kévipov vo yivetar emiéyovtag Tuyoia
Kdmolo amd ta mapadeiypota. Exiong Oa mpénel oto téhog va vtoloyileTol KOl Vo, TOTOVETOL TO GOILNA
opadomoinong o¢ £\ Yo KGOs mapdaderypa x; vworoyilovpe v Evkieideia andotaon ||xi-px/|? omo
TO0 KEVTPO Uk TNG OPAOOS 6TV 07T0i0. avijkel Ko aBpoilovpe TG 0w06TAGES Y10 6M0 TA TOPUDEIYRATA
Xi.

Na ekteréoete To Tpoypappa opadonoineng (IO) oto cvvoro dedopévay (XA0) yie M=3,5,7,9,11,13
opdoss. ['a kd0e Tip Tov M va kdvete to e&ng:



o) No exkteléoete 50 Tpe&ipoTa ToL TPOYPAUUATOS UE SLOPOPETIKA (Tuyaio ETAEYUEVA apyLKa KEVTIPA), VO
TUTAOVETE TO COIALO opadoToinong kabepiog amd T S0 Avoelg, Kot vo, amobnkedoete (Ta KEVIPO, KoL TNV
TUN GOAALOTOC) Y10 TN ADGT| IE TO PIKPOTEPO GPAANE, ORAOOTOIN GG, KOODG KAl TNV T TOL GOAALATOC,
B) Ztn ovvéyela va gppavicete (plot) oto 1010 oynque TOc0 Ta Tapadsiypata (Y. pe ‘+’) 0660 Kot 115 0écelg
TV KEVIPOV ToL PprKate (m.y. pe *’).

Bdoel tov oamoteleocudtov vo @TIaEETE €va O1Aypappo TOL Vo, Ogiyvel TdG HeTAPAAAETOL TO GOAAUA
opadomoinong pe tov apBpd tov opddwv. Mmopel va ypnoyomombel o cedipa opadomoinong yo vo
EKTIUNGOLLE TOV TPAYHOTIKO aplfud opddmv; (610 cuvoro A0 o mpoypatikds apBpog Tv opddwv eivol
9).



