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We propose a novel classification of artificial intelligence
based on computational problems vs. learning problems. We
show how l|earning problems are solved like computational
problems and iterate the process to arrive at an infinite
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sequence of meta-learning processes. In order to achieve
general learning, we break the infinite sequence by means of
a self-referential meta-model, which poses additional
constraints for general intelligence in formal systems.

Introduction pefinition of Intelligence in this work: The capability to

solve problems.

Definition of General Learning in this work: The capability

of acquiring any model in the search space.

Computational Problems

Problem: General learning remains elusive in Artificial
Intelligence. More insight is needed.

Objective: Provide new insights into general learning
that show why does it remain elusive.

Learning Problems
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" =» \We propose a self-referential meta-model as an alternative to
g(l') =0Q': O '=|1—0 the infinite sequence of meta-learning processes in order to

=» \When g cannot provide an appropriate f in O', then we have a
meta-learning problem:
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=» Applying induction yields a chain of meta-learning problems.
=» The last element in the chain sets the limits to learning.

= |nfinite chains are not realizable.

Conclusions

v~ Methods in Artificial Intelligence can be classified by their meta-
learning capabilities, rather than their function or methods used.

v~ Computation devices based on formal systems cannot achieve
general learning, as defined above.

Future works

v~ Explore the possibility of self-referential general learning
systems that are not formal, I.e. stochastic processes.

v~ Reinforcement learning and genetic programming are good
candidates.

achieve general learning.

=» This meta-model (a.k.a. meta-function) modifies itself, so that

the computational problem iIs the same as the learning
problem.
=» However, formal systems cannot achieve general meta-

learning this way because of issues related to incompleteness,
inconsistency and the P-NP problem.
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