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MmagkocTb Hv

Onpepgenenue: ByaeM rosopuTb, uto dyHkums f : R™ — R asnaetca L -rnagkoi,
ecnu Vz,y € R BbinonHeHo:

f(z) IV#() — Vi@)] < Ly — |

0 / \ x

PucyHok 2. MinntocTpaumst Jiunwmuesbix napaéorn,
MeXAay KOTOpbIMU 3axaTa rnagkas ¢yHkums. Yaue Hac
MNHTEepeCcyeT MaXkopupyHoLLast U3 HUX.
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HanpaBneHue nokanbHOro HaucKopeuwlero crnycka

PaccMoTpUM NHENHOE NPUBNXKEHUE

ambdepeHuMpyemoin dpyHKUMKM f BLONb HanpasneHus
h,rae k], = 1:



HanpaBneHue nokanbHOro HaucKopeuwlero crnycka

PaccMoTpUM NHENHOE NPUBNXKEHUE

ambdepeHuMpyemoin dpyHKUMKM f BLONb HanpasneHus
h,rae k], = 1:

f(x+ah) = f(x) + a(V[(z), h) + o)



HanpaBneHue nokanbHOro HaucKopeuwlero crnycka
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HanpaBneHue nokanbHOro HaucKopeuwlero crnycka v
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WTepauns meToga nmeet Bua:

2Pl = oF —a Vf(zF)



CxoanmocTb airopuTmMma rpagneHTHoOro cnycka

@KO,D, ONA NOCTPOEHUA aHUMaL MU HUXXe. CxopgnmocTb CyLLEeCTBEHHO 3aBMCUT OT Bblbopa Lwara o:
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https://colab.research.google.com/github/MerkulovDaniil/optim/blob/master/assets/Notebooks/GD_2d_visualization.ipynb
https://fmin.xyz/docs/visualizations/gd_lls.mp4

TOuYHbIN NMHENHDbIN NOUCK (MeToa HaucKopeuLlero
Cnycka)

oy, = argmin f(zk — a V f(z*))
acR*

Moaxop ckopee TEOPETUYECKUM, YEM MPAKTUYECKUIA: OH YA0OEH ANst aHanM3a CXOAMMOCTU, HO TOYHbIA SINHENHBIV

MOWCK YacTo 3aTPYAHEH, eCn BbluMcneHne GyHKLUMN 3aHUMAET CIIMLLIKOM MHOTO BPEMEHMW UM CTOUT CIIULLIKOM
foporo.

MHTepecHoe TeopeTuyeckoe CBOWCTBO 3TOr0 METOAa 3aK/ItoYaeTcsi B TOM, YTO rpagueHTbl Ha cocegHUX
uTepaumsax opToroHasnbHbl. YCNoBMe onTMManbHOCTU MO . naét

d
%f(xk—an(xk)) =0.

a=oy,


https://colab.research.google.com/github/MerkulovDaniil/optim/blob/master/assets/Notebooks/Steepest_descent.ipynb
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AkcTpa: AnddepeHumanbHoe ypaBHEHNE FPagUeHTHOro v
noToka

PaccmoTpum guddepeHumanbHoe ypaBHeHME rpagMeHTHOro NOToKa:

dx

g = V). (GF)
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Trajectories with Contour Plot

~e— Gradient Descent with step 1.0e-01 ——
6r: ODE =

Convergence of Function Value

—e— Gradient Descent with step 1.0e-01
Gradient Flow ODE
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PucyHok 4. TpaekTopus
rpagyeHTHOro NoToka
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