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Abstract  Translating one logic into another logic in a satisfiability-preserving way does not im-
mediately lead to the preservation of the unsatisfiability, if the models translation is taken into ac-
count and the class of models of the first logic is translated to a proper subclass of the class of
models of the second logic. In this paper, two logical properties: the faithfulness and the fullness
are defined to ensure the preservations of the satisfiability and the unsatisfiability. As an exam-
ple, the translation from second-order logic into first-order logic is given. It is shown that under
standard semantics, the translation is faithful but not full, whereas it is faithful and full under

Henkin semantics.
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Background

The expressive power and the reasoning tasks are the
two most important properties of a logic. Setting up a trans-
lation from one logic into another logic is a usual way to com-
pare the expressive power and the reasoning tasks of logics.
Many translations have the following two logical properties:
the soundness and the completeness. However, the sound-
ness and the completeness do not immediately lead to the
preservation of the unsatisfiability, if the models translation
is taken into account and the class of models of the first logic
is translated to a proper subclass of the class of models of the

second logic.
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In the paper, two logical properties: the faithfulness and
the fullness are defined to ensure the preservations of the sat-
isfiability and the unsatisfiability. As an example, the trans-
lation from second-order logic into first-order logic is dis-
cussed. We show that under standard semantics the transla-
tion is faithful but not full, whereas it is faithful and full un-
der Henkin semantics.
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