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Variational inequalities are very important class of optimization problems. There are number
of methods which solve them and among them gradient methods. Extragradient methods are
built on basis of gradient methods, but converge with much weaker conditions on operator.
Earlier there were built extragradient methods with two additional steps (see [1-2]), here
generalized approach for n additional steps.

Let's specify extragradient method with n additional steps, which solves variational
inequality 〈H(z∗), z − z∗〉 ≥ 0, z∗, z ∈ Ω, as follows

zk1 = PΩ(zk − αH(zk)), zk2 = PΩ(zk1 − αH(zk1 )),
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,
zkn = PΩ(zkn−1 − αH(zkn−1)), zk+1 = PΩ(zk − αH(zkn)),

(1)

where H : RN → RN , Ω � closed convex set, Ω ⊂ RN , z∗ ∈ Ω∗ � set of solutions for
variational inequality, Ω∗ ⊂ Ω, α > 0 � parameter, PΩ � projection operator on set Ω, zk

� known approximation of solution (or beginning point). As it seen from recurrent relations,
main di�erence from standard extragradient method is in doing n additional steps and only
with direction in last point zkn takes step from starting point zk. The aim of this method is to
�nd some point z∗ from the set Ω∗ of all variational inequality solutions.

Convergence of proposed iterative process (1) proved in next theorem.
Theorem. Let's assume that variational inequality meets following conditions:

a) Ω � closed convex set;
á) H(z) � monotone operator: 〈H(z)−H(v), z − v〉 ≥ 0, ∀ z, v ∈ Ω, which meets Lipchitz
condition: ‖H(z)−H(v)‖ ≤ L‖z − v‖, ∀ z, v ∈ Ω;
â) set of solutions Ω∗ for variational inequality on Ω is not empty;
ã) 0 < α < 1√

2n−1+1L
.

Than sequence {zk}, de�ned by recurrent relations (1), converge to some z∗ ∈ Ω∗ � solution of
variational inequality.
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