CARPATHIAN ] MATH. Online version at https://www.carpathian.cunbm.utcluj.ro/
Volume 42 (2026), No. 2, ISSN 1584-2851 (Print edition); ISSN 1843-4401 (Electronic)
Pages 369-392 DOI https:/ /doi.org/10.37193 /CJM.2026.02.10

A Novel Fixed-Point Based Two-Step Inertial Algorithm for
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ABSTRACT. In this paper, we present a new two-step inertial algorithm for finding a common fixed-point
of a countable family of nonexpansive mappings. We establish a strong convergence theorem for the proposed
method under mild conditions. We then apply this algorithm to solve the convex bilevel optimization prob-
lem, demonstrating its versatility in handling complex hierarchical optimization tasks. Additionally, we extend
the application of the proposed method to the field of data classification using deep learning, specifically uti-
lizing a multihidden-layer extreme learning machine (MELM). Our numerical tests indicate that the proposed
method outperforms existing methods in the literature achieving higher classification accuracy. The empirical
findings demonstrate our method’s efficacy and efficiency and indicate its potential for deep machine learning
and optimization applications.
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