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Two important problems Selecting the best ODE using a complexity-inspired model
. . o )
1. Translate the convergence property of ODEs to algorithms: [ () + it BV F(2(0)E(t) + ()Y F(z(8) = 0 (ISHD) J
Combine error analysis in ODE and complexity analysis in OPT =
2. Select the best coefficients for (ISHD): V( ) vparamete”zed @ By () 765 (") §
o , , - N ) o
A learning to optimize framework with theoretical guarantee Training |y | " Dtopping Time _’[ z(t) converges ] " 2
S s.t. Convergence Condition v &
= [problemsm] g %
0 N[ Stability Condition Tk f ey CONVEr -
(b — ok V@) e i(t) = —V f((t)) ] 8| - i j‘ oy Condition_f->{ {14 B s
Accelerate: O(1/k) — O(1/K) | O1/t) — O1/8) o e Trained o, Bo () veal) | L v
4 A v . 3 A % 4 ¥ A g)—: A
(T = yr-1 — SV f(Yr-1) V5 — 0 |EE)+ ?j?(t) + sV f(a(t))2(t) W1 Testing o -
) E_1 < > 5 [ oblems Learned optimization > 5
\yk =z + k9 (xp — Tg_1) + (1 + i) Vf(x(t)) =0 u_%' I\)\ method (EIGAC) § 4
N Y, N 2t Y, S N\ Y o) &
Generalize / v T é }- %
& (" Ty — ) O
[ i(t) + —(t) + BV f(2(£)2(t) + (1) V f(2(t)) = 0 (ISHD) ] ik - £ — v, — B(tr) VS (k) &
S — (o = B(t) V F(@x)) + (Blte) —¥(8)) V()
N\ k J
An enhanced convergence condition for (ISHD)
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Solve the L20 problem using stochastic penalty method
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Suppose (cvG-coT) holds. Given ty, s, h, the sequence {z;}° , generated
by (EIGAC), we denote the continuous time interpolation z(t) as
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