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Abstract: In the information age, people are able to use computers to accomplish formal proof of
mathematical theorems, thus shifting the paradigm of mathematical practice. In view of different existences
involved in formal proof: human brain proofs, machine proofs, and mathematical forms, it is necessary to
examine them at the ontological level. Penrose’s theory of the three worlds develops from Popper and applies to
the ontological construction of formal proof with its inclusion of mathematical forms as independent beings in
the Platonic world. In order for Penrose’s theory to serve as the ontology for formal proof, the relations between
worlds in the theory also need to be reformed. The reformed ontology of formal proof provides a further reflection
on the famous question “Is mathematics a discovery or an invention?”” and reveals the new perspective brought by
the theory of the three worlds.
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