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Abstract: The high-resolution ODE framework provides a useful per-

spective for analyzing accelerated gradient methods by capturing higher-

order effects such as Hessian-driven damping. While such damping

can reduce oscillations and improve convergence, gradient-correction

terms alone may sometimes slow down function-value convergence. We

study a generalized perturbed ODE and show that suitable combina-

tions of gradient and gradient-correction perturbations can preserve ac-

celerated behavior. We also investigate Gauss-Seidel splitting with a

predictor-corrector scheme (GS-PC). The corrector step naturally in-

troduces Hessian-driven damping into both the discrete algorithms and

their associated high-resolution ODEs. This viewpoint extends to com-

posite optimization and operator zero-finding problems, offering a unified

interpretation of several accelerated methods, including Nesterov-type

schemes and fast Krasnosel’skii-Mann iterations.




