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Monotone MVI approximate solution

i‘.' MOHAMED BIN ZAYED
Find X € 2 such that ’ :).:,
GAP(X) = sup (F(x),X — x) < e.

xed R o\.'é..'_\."

ﬁ. NEURAL INFORMATION
¢%5.. PROCESSING SYSTEMS

Order Convergence Lower bound RACH
First O (8_1) Q (8_1)
Second O (8_2/3) Q (8_2/3)

Inexact Jacobian ||[VF(v)—-JW)|| <o

The lower bound for methods with
inexact Jacobians

GAP(X) = Q

LD’ n SD?
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The Model
Inexact Taylor approximation

Y x) =Fv)+JW)[x—v]

The model of objective

Ql(x) =Y, (x) + no(x —v) + SL;||x — v[|(x — v)

The Method

Algorithm 1 VIJI
Input: initial point zy € X, parameters L1, 7, sequence {8}, and opt € {0, 1, 2}.
Initialization: set sy = 0 € R?.
fork=0,1,2,...,7T do
— 1 2
Compute vg41 = argmax,c x{(sx, v — o) — 3l|v — zol|*}.
Compute z;+1 € X such that

Sugmvkﬂ (@kt1)s Tog1 — @) < B l|zpgr — V1] + Ol|@hg1 — v ]
re

Compute :A;1 such that % < Akt1 (%ka“ — Vg1l + ﬁk+1) < %
Compute Sk+1 = Sk — /\k+1.F(.’Ek+1).

T = m 2521 /\kxk, if opt =0,
Output: & = oz, else if opt = 1,
Tk, for by = argming << |z — vi||, elseif opt = 2.

Insights

- Subproblem is monotone VI. For QN
approximation solution is reduced to
minimization problem.

- Converging to optimum, f, starts to
have a greater influence on the choice
of A, preventing the method from
taking overly aggressive steps
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Convergence
Monotone. L;-smooth VIs
~ LD’ oD?
GAP(X) =0 < T30 T )

Tensor generalization. Monotone
L;-smooth Vls

GAP®) = O (—L‘”D T >

p+1 l:l i+1
T 2

T 2
Non-monotone generalization. Minty
condition, L;-smooth Vis

& A LD’ oD?
RES(X) = sup (F(x),x —x) = O ( + )
e > v

Quasi-Newton approximation -
Damped L-Broyden Ji+! = Ji+ mlﬂ O —J>
=Ly~ % Y= FE) - FE)
- 5; are sampled, y; = VF(x)s;

Experiments )
min max f(x,y) =y (Ax — b)+g||x||3
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JVP/F(x) computations



