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Abstract

Artificial Neural Networks can be used to build a general theory of intelligent systems, connecting the computational,
algorithmic and implementational levels. I analyze the generalization of learning in simple but challenging problems
as a way to build the theory. I report simulations of learning and generalizing sameness, using Simple Recurrent Net-
works (SRN), Long-Short Term Memories (LSTM) and Transformers. We show that even when minimal requirements to
implement sameness in SRNs are met, and a SRN network that can compute sameness theoretically exists, we failed to
obtain it by training with backpropagation using all the possible input pairs. LSTMs come close to learn sameness, but
the best networks require an inordinate amount of examples and the enrichment of the sample with positive examples.
The same happens with Transformers. A similar task applied to ChatGPT revealed related problems. We discuss what
this implies for Cognitive and Neural Sciences.
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