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We give an algebraic description of first-order logic motivated by the CwF
style presentation of type theory. We present first-order logic as a second
order generalised algebraic theory (SOGAT) [Uem21|. This description fea-
tures all the usual logical connectives and an intuitionistic natural deduction
proof theory [HR04]. From the SOGAT description we derive a generalised
algebraic theory (GAT) via the translation by Kaposi and Xie [KX24].

To show the notion of model we get is the expected one, we prove com-
pleteness for Beth models and define the double negation translation as a
model construction from a classical version of our logic. We also show that
the initial model (which can be called syntax) of first-order logic is a definable
quotient. We formalised all the results in the Agda proof assistant.
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