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Abstract

This paper proposes a novel inertial subgradient extragradient algorithm in real Hilbert spaces for
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finding a common solution to variational inequalities and fixed point problems of quasi-nonexpan-
sive mappings. The algorithm integrates three key strategies: (i) an inertial extrapolation step that
leverages historical iteration information to accelerate convergence; (ii) a half-space constructed
via subgradient information of the convex function, which replaces the projection onto the original
feasible set and substantially reduces computational cost per iteration; and (iii) a Mann-type update
scheme that enhances adaptability to quasi-nonexpansive mappings. The step size is adaptively de-
termined by a line search procedure, eliminating the need for prior knowledge of the Lipschitz con-
stant. Under standard assumptions—including monotonicity and Lipschitz continuity of the map-
ping, and demiclosedness at zero of the quasi-nonexpansive mapping—weak convergence of the
proposed algorithm is established. Compared with existing methods, the proposed approach signif-
icantly alleviates computational burden through the subgradient projection strategy while retain-
ing theoretical guarantees. Numerical experiments demonstrate its effectiveness and competitive-
ness against recent algorithms in the literature.
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