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ABSTRACT 

 

Let    be a nonempty closed convex subset in a real Hilbert space  , and f :   ×    →   be 

a bifunction satisfying            for every     . We consider the following equilibrium 

problem (shortly EP(C, f)) in the sense of Blum, Muu and Oettli [1, 4], which is to find 

     such that 

                                                                                                                        (1.1) 

and its associated equilibrium problem: 

                                         Find      such that                   .                          (1.2)    

We call problem (1.2) as the Minty equilibrium problem (MEP(C, f) for short). 

Although problem EP(   ) has a simple formulation, it includes, as special cases, many 

important problems in applied mathematics: variational inequality problem, optimization 

problem, fixed point problem, saddle point problem, Nash equilibrium problem in 

noncooperative game, and others. Solution methods for equilibrium problem have been 

usually extended from those for variational inequality problem and other related problems. 

Among them, the extragradient method which was introduced by Korpelevich [2] for solving 

variational inequality problem and recently extended to equilibrium problem [3] is an 

important method. However, in our best knowledge, to implement this method, it always 

requires the solution set   of EP(   ) is contained in the solution set    of MEP(   ). This 

condition is guaranteed under the pseudomonotonicity assumption of bifunction    on  , that 

is, if                , then            . Therefore, if   is not contained in   , then 

the existing extragradient method can not be applied for EP(   ) directly. Note that, if        
is upper semicontinuous on   for each      and        is convex for every    , then we 

have         
In this paper, we propose two projection algorithms for solving the equilibrium problem in 

a real Hilbert space without pseudomonotonicity assumption of the bifunction, we assume 

that    is nonempty instead. The first algorithm can be considered as an extension of the one 

introduced by M. Ye and Y. He [5] for solving nonmonotone variational inequality problem 

in the Euclidean space, and the second one is a combination between the projection algorithm 

for solving the pseudomonotone equilibrium problem in the finite dimensional space in [3] 

and hybrid cutting technique proposed.  The weak and the strong convergence of algorithms 

are obtained. We also apply the proposed algorithm to solve the equilibrium problem arising 

from Nash-Cournot oligopolistic electricity market equilibrium model. 

 

REFERENCES 
 

 

1. E. Blum and W. Oettli (1994), From optimization and variational inequalities to 

equilibrium problems, Math. Student., 63, 127-149. 

 



2. G.M. Korpelevich (1976), The extragradient method for finding saddle points and other 

problems, Ekon. Math. Methody, 12, pp. 747-756. 

 

3. 

 

L.D. Muu, V. H. Nguyen, and T.D. Quoc (2008), Extragradient algorithms extended to 

equilibrium problems, Optimization, 57, pp. 749-776. 

 

4. 

 

 

5.   

L.D. Muu, W. Oettli (1992), Convergence of an adaptive penalty scheme for finding 

constrained equilibria, Nonlinear Anal.: TMA. 18, pp. 1159-1166. 

 

M. Ye and Y. He, A double projection method for solving variational inequalities without 

monotonicity. Comput. Optim. Appl. (2014). Doi 10.1007/s10589-014-9659-7. 
 


