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13.1. (0) Empeporcdote T0ov vmoroyiopd tov ‘3(2) GTO YPAPO VITOAOYIGHOD TNG dlapdavelog 15.

Mo Tov pag evolopépel n TOAnN SqErr va. umopei va ypnoiponomel Kot oe GAAOLS YPAPOLS
voAoYIG oY, BEaTE Yapty yevikottog 6P = 6 ko k, = k.
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Amnacvyon: To diavooua kliong (gradient) mov yperaetar vo. vmoloyicovue eivor:
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(B) Ymoloyiote 10 —=— q(z) OTO VEVPOVIKO SIKTVO TOL £)EL TOV TOPUKAT® YPAPO VTOAOYIGUOV.
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13.2. Aci€te ot ywo pua orypoedy wodn o(s) = 0, 10 % UTOpEL Vo VTTOAOYIOTEL OTT®G

TapaKaTm, 6mov J o lakopravog mivakac.'

SE R"C d € R
~ »

€ R
do
(0E " [d0(s;) do(s,) da(si)1[ IE
ds, ds, ds, ds; [|do,
0E _|0E| |da(s)) do(s))  do(s)||0E| ., 0E
s |as;| | os; as; 7 ds; [|do; =] a0
E 60(51) 60(‘52) ' aatsk) O_E
(0s ) | dsy ds,  0s, |ldog]
o(s1)(1—=0a(sy)) 0
_ 0 o(sz)(1—-0(sy)) 0 0 JE
: : : : a0
0 0 a(sk)(l—a(sk))

Ancvyon: To diavooua kAiong mov ypelaletor va VTOLOYIGOVUE EIVAL:
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I See https://en.wikipedia.org/wiki/Jacobian matrix and determinant.



https://en.wikipedia.org/wiki/Jacobian_matrix_and_determinant
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12.3. (o) AciEte 611 o€ évov kOpBo moAlomhaciocpol Tivoka-Stavocouatog Wo =S, 1o 23
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KAlong). Zoupwva pe tov kovovo, alooioas TV Tapaymnyw:
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2nueiwon: Tpotipwodue va ypnoipomoiodue Tpaels mveaKwy, Tov Uropody vo, DTOAOYIGTODV
omodotika e Pelrioromoinuévovs  olyopiuovs mpalewv mvaxwv xoar GPUs, ovtl va
APNOYOTOLODUE OLkOVS HaS Ppoyouvs (T.y. ue for e Python) mov voloyilovv (cvviBws moiv
L0 OpYa,) o€ KGOE EXLAVOANYN VO, UEUOVWUEVO GTOLYELO TWV TIVAKDV.

(B) Aciéte 6T oe évav kOpBo morllamlociacuod wivaka-dovocuatog Wa = §, 1oydel ot

OE OE ->T 0E - ’ r e 2
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Amavnon: Ovunleite 0t Ypnoyomo1odue TOV ToPoKaTw copforioud yia to, aroryeio. too W:

W1’1 W2’1 Wm,l
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O wivaxog kAions wov ypeidletal vo, vwoioyicovue givor 0 0koAovdog:

2 See https://en.wikipedia.org/wiki/Matrix multiplication#Outer product.



https://en.wikipedia.org/wiki/Matrix_multiplication#Outer_product
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2Oupwva ue Tov Kovovo, GAVGIOOS TV TOPaymywV:
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Emarpépovrag otov avvodiko mivaxa kAiong:
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12.4. XpnoyomolidvTog T0 GUUTEPAGUATO TOV TPOTYOVLEVOV OOKNGEMV, VTOAOYIOTE TOVG
kavoveg evipépoong tov WD kot W@ 610 ypapo vroroyiopot tov okéhovg 12.1(P).
Arévenon: T to fopn WP tov ypdgov vroloyiouod, dniadi ya ke fopoc Wi(le) OO Evay
VEVPOVO, T TOD KPLPOD EMITEOOD TPOS EVOY VEDPDVO, | TOV EMTEOOV €000V, Ociloue aTny
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