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Neural systems with dynamical structures, such as point and continuous attractors, are thought to 
support the temporal behaviors that require working memory. We demonstrate that, beyond the 
traditionally studied continuous attractors—which are brittle under D-type perturbations—periodic 
and quasi-periodic attractors can sustain learning over arbitrarily long temporal relationships. 
Although quasi-periodic attractors show promise for learning and memory without structural 
instabilities, they present challenges in physical implementation due to requirements for exact 
replication. Revisiting continuous attractors, we find that their structural instability is actually less 
problematic over shorter timescales. Our analysis reveals that the manifold supporting analog 
memory degrades gradually, leaving a slow manifold with bounded error that approximates 
continuous attractor behavior. Thus, we can consider continuous attractors as a useful ideal while 
interpreting the real-world systems as practical approximations.
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