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A NOTE ON EVALUATION MAPPINGS

HOWARD C. WASSERMAN

Let ^ be a functionally complete sentential language. Let Φ: £n x cA->
{0, l}, where n ^ 1 and c4 is the set of all assignments (i.e., mappings from
the set V of all variables to {0, l}). Then Φ shall be called an evaluation
mapping on £ in case for all φl9 . . ., φne ^ and all HH? ί l ' e ^ , if 31 and 31'
agree on the variables occurring in φl9 . . ., φn then Φ(< î, . . ., <pw, 31) -
Φ{ψι, . . ., φn, $lf) The notion of evaluation mapping is a syntactico-
semantic generalization of the usual notion of truth-functional connective.
For S Q <£ and Φ an (τz-ary) evaluation mapping:

(1) Φ is truth-functional on S in case for all φl9 . . ., φn9 φ[9 . . ., φle S and

31, 31'e^, if V*(ψi) = Vn,(φb(l**i*n), then Φ(φl9 . . ., φn,%) = Φ(φ[, . . .,

(2) Φ is Boolean on S in case there is φ e ^ with n variables such that for

all φu . . .,φne Sand every 31 e ^ , Φ(^ 1 ? . . ., ^ Λ , «) = K j j f ^ Γ ' ' ' ' ' ' * " \\
\ L îj > rwj/

where o;l5 . . ., αw are the variables occurring in φ, φ\ l j " ' ' ' | is the

sentence resulting from the simultaneous substitution in φ of φ{ for α t

( 1 ^ z ̂  w), and 7^ is the sentential valuation induced by 31.

Theorem For every S Q £ and every evaluation mapping Φ, Φ is Boolean
on S if and only if Φ is truth-functional on S.

Proof: Necessity is obvious. We prove sufficiency. Suppose that Φ: j£n'x
cA-> {0, 1} is truth-functional on S. Let /: {0, l}w-> {θ, 1} be the Boolean
function such that for all xl9 . . ., xne {0, l}9f(xu . . .,#„)= Φ(pu . . ., ρm 31),
where 3l(/), ) = #; (1 ^ z< «), and />1? . . .,/>» are the first w variables of 7.
Then, by the definition of evaluation mapping (the full force of truth-
functionality not being needed),/ is well-defined, independent of the choice
of 31. Let φ(= φ(pl9 . . ., pn)) e £ express the function/. Then, for every
31 e ^ and for all φl9 . . ., φneS, letting 31' e J such that 31 '(/>,-) = V%(ψi){l <
^ w), we have (since Φ is truth-functional) that
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