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Consider the following variational inequality problem of finding an optimal
point z* € § := X NY that satisfies:

(F(z*),z—2")>0 Vz €S,

where X := ﬂ X, and X, = {z € R?| go(2) < 0}, (1)
acA

where F' : Y — R? is the monotone operator and has a stochastic oracle
F¢ that is unbiased, E[F¢(z)] = F(z), and L-Lipschitz in mean E[||F¢(x) —
Fe(y)||?] < L?||x — y||* Va,y € Y. Assume that the set Y C R? is closed,
convex and bounded with max, yey ||z — y||* < D, and the set S = X NY
is non-empty, and the function g, : R — R is convex for all a € A. A is
possibly infinite index set. Let us also denote the solution set of problem (1)
with Sol.

Algorithm 1 (AlgRFU - Random Feasibility Updates [2]).
Input: 9 € R, k € N, N € N, step size 8 € (0,2). Set v0 = 9.
Sample wi € A 4
Compute di, € ag;. (vph)
k .
i i—1 gI}; @D i

Return vév .

We consider the following modification of the stochastic variance reduction
extragradient method [1].
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Algorithm 2.
Input: p € (0,1], & € (0,1), 29 € Y, oracle F; with distribution @, step
sizes (7x)k>0, feasibility steps (Ni)r>o0 with Ny > 1, total iterations K. Set
Wy = Z0-
Zr = azp + (1 — @)wg
Zk4+1/2 = 11y |:Zk — TkF(’wk):|
Sample & ~ Q
Compute Zkﬂ =IIy [Zk - Tk[F(’wk) + ng (Zk+1/2) — ng (wk)]
Zk+1 = AlgRFU(Ek+17 k7 Nka B)
zk+1 with probability p

w =
i W with probability 1 — p

1K
Return Zx = Ve kz_lzk.

Define the feasibility tracking sequence for the iterates (zy), (wy) of Algori-
thm 2 1
-«

®k = OédiStQ(Zk, S) + diStQ(U)k-, S)7

and the Lyapunov function
\I/k(Z) = (I)k(Z) + )\Gk,

where ®y,(2) = allz, — 2|[* + 2% |lwi — 2||*. We obtain the following results
for the Algorithm 2.

Theorem 1. Uy (z,.) converges almost surely to a finite random variable
for every z, € Sol; The sequence (zi) is bounded almost surely, and every
cluster point lies in S; ||z — z«|| converges almost surely for every z, € Sol.

Theorem 2. Let Ty = ZkK:_Ol T with 234 = ﬁ ZkK:_Ol ThZk+1/2- Then:

max E[(F(2), 209 — )] =0 (;{) . 2)

zeS
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CTOXACTUYHUN EKCTPATPAIIEHTHUN METO/I 31
3MEHIIIEHHAM JUCIHEPCIi TA PAHIOMI30BAHUMUI
OHOBJIEHHSIMU JOIIYCTUMOCTI JJISI BAPIAITIMHNX
HEPIBHOCTEM

Banpononosano cmoxracmunnull excmpazpadienmHul, Memod 31 3MEHULEHHAM
ducnepcii ma paHOMIZ08GHUMY OHOBAEHHAMU JONYCTMUMOCTE 0AA 8APIGUITHUL
HepieHocmet, 0ONYCMUMG MHONCUHE AKUT € NEPEMUHOM NPOCMOL 0ad NPoeKyit
MHOMHCURY Y Ma (MOHCAUGO HecKinuennot) cim’l mHodcun onykaut GyrKyis.
Memod noednye cmozacmunnul excmpazpadienmHuul memod 3i 3MEHWEHHAM
ducnepcii [1] 3 pandomizosarnumu kpokamu donycmumocmi muny Ioaaxa [2] i
nompebye avwe npoekyit na Y. 3¢ cmandapmuur npunyuLens MOHOTOHHOCT
ma AMUWUYLEBOCTNI-6-CEPEOHBOMY CIMOTACTUYHOZ0 0PAKYAL BUBEIEHO CNAIHY He-
pienicmo dasn Pynkuii Janynoea, 36iscHicms eidcmaneti 00 KOHCHO20 PO36°A3KY
ma O(1/K) weudkicmv 36tocrocmi.
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